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ABSTRACT

Over the last two decades the number of children and adolescents who are
overweight has more than doubled. Currently, an estimated 18 percent of children and
adolescents ages 6-19 years are overweight or obese. Following this trend in childhood
overweight, there has been an alarming increase in the number of children with asthma
who are overweight. The increasing trend in both asthma and overweight has led to the
suggestion of a causal relationship between the two. Childhood overweight has been
found to have a profound negative impact on quality of life (QOL), yet there is a dearth
of research regarding the impact the co-morbidities of overweight and asthma have on the
QOL of children.
The purpose of this study was to examine the differences in quality of life and
health outcomes of overweight children with asthma compared to non-overweight
children with asthma using a descriptive comparative survey design. The sample
consisted of 9 to 14 year olds recruited from a large urban asthma clinic. The sample was
divided into two groups, overweight and non-overweight. Along with quality of life, the
health outcomes examined include asthma related missed number of school days,
emergency department (ED) visits, hospitalizations, number of days wheezing, number of
night wakings and spirometry values. QOL was measured using the Pediatric Asthma
Quality of Life Questionnaire (PAQLQ). The obese group reported the highest
xiii

percentage of ED visits, hospitalizations, and number of days wheezing compared to the
normal weight group. Only the asthma related ED visit trend was found to be statistically
significant (p = 0.037). No statistical difference was found in QOL scores between the
two groups. The conclusion and implication of these results point to the need for further
research regarding the impact obesity plays in the lives of children and better
management of asthma symptoms in overweight children which can influence
hospitalization rates and use of the ED.
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CHAPTER ONE
INTRODUCTION
Statement of the Problem
As the populations of the world have evolved from a mainly rural, mainly
agrarian society to a more urban and industrial society, the challenges facing modern
medicine have also evolved. What were once the mainstays of concern, infectious
diseases such as polio, tuberculosis, and typhoid, have now been replaced with an equally
fatal, if not more insidious problem. As the new millennium begins, the high mortality
from infectious diseases has been replaced with chronic illnesses such as heart disease,
diabetes, and asthma. In addition to this shift in treatment focus, modern medicine has
moved away from its days of paternalism and has begun to include the patient’s
perspective in decision-making (Gerharz, Eiser, & Woodhouse, 2003). With the
encouragement of increased patient participation and decision making, there has been an
accompanying interest in patient quality of life (QOL).
Childhood asthma is an example of a chronic illness that can impact a child’s
quality of life. Asthma is the most common chronic illness among children today
(American Lung Association, 2005; Chipps, 2008), effecting an estimated 9.9 million
children in the U.S. under the age of 18 (Bloom & Cohen, 2007). Between 1980 and
1994, there was a 160% increase in the incidence of asthma among children 4 years of
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age and younger and a 74% increase among children 5 to 14 years old (Mannino et al.,
1998). This steady increase makes pediatric asthma the number one cause of
hospitalization among children under the age of 15 and the third leading cause of
preventable hospitalizations in the U.S. with approximately 444,000 hospitalizations
annually (American Lung Association, 2009). The high prevalence of this disease and its
continued drain on medical resources makes it a major cause for concern. Many children
and adolescents are not only at risk due to asthma but also due to childhood obesity,
another risk factor that has been rapidly increasing.
Within the past two decades, the health of children has been threatened by an
increase in childhood overweight. The number of children who are overweight has more
than doubled in the last 25 years (Dietz & Robinson, 2005; US Preventive Services Task
Force, 2005). Currently, nearly 9 million or 1 in 7 children and adolescents in the United
States are considered overweight or obese (CDC, 2005; Swallen, Reither, Haas, & Meier,
2005). This trend may be due, in part, to the fact that children’s diets have changed to
include high-calorie foods with little nutritional value and mandatory exercise has been
removed from the educational curriculum. Unless this obesity trend is reversed, it has
been predicted that today’s children may be the first generation to live less healthy and
even shorter lives than their parents (Olshansky et al., 2005).
Following this trend in obesity, studies have found an increased prevalence of
asthma in children who are obese, which suggests the possibility that asthma and obesity
may be causally related in some way (Castro-Rodriguez, Holberg, Morgan, Wright, &
Martinez, 2001; Chen, Kim, Houtrow, & Newacheck, 2009). Furthermore, there is
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evidence to suggest that there is a negative relationship between obesity and asthma
(Belamarich et al., 2000; Musaad et al., 2009). The increasing prevalence of both asthma
and obesity are major public health concerns (Castro-Rodriguez et al., 2001). However,
the root cause of both these increases remain unknown (Kimm & Obarzanek, 2006; To,
Vydykhan, Dell, Tassoudji, & Harris, 2004). Recent studies suggest that the marked
increases in obesity observed during the last twenty years may in part be causing the
increase in asthma prevalence concomitantly observed (Castro-Rodriguez et al., 2001;
Mannino et al., 2006).
Overall, childhood asthma has been found to have a minimal effect on QOL
(Annett, Bender, Lapidus, Duhamel, & Lincoln, 2001; Gibson, Henry, Vimpani, &
Halliday, 1995; Okelo et al., 2004). Conversely, childhood obesity has been found to
have a profound negative impact on QOL (Friedlander, Larkin, Rosen, Palermo, &
Redline, 2003; Schwimmer, Burwinkle, & Varni, 2003; Williams, Wake, Hesketh,
Maher, & Waters, 2005). However, it is unknown how the comorbidities of asthma and
obesity affect the quality of life of children.
Significance to Nursing
The increasing trend in the prevalence of both asthma and obesity requires that
more research be conducted in assessing how these two health concerns together are
affecting the quality of life of children. Quality of life is a reflection of overall wellbeing and therefore, an important concept for nursing to investigate. Nurses should not
rely on just clinical outcomes to assess how well their patients are doing, but should
include patient reported quality of life as part of their assessment process. To achieve
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this goal, optimal development of the patient’s quality of life should be incorporated into
the overall plan of care for every patient and be included in the outcome measurements.
By developing a better understanding of quality of life this objective can be achieved.
Research has shown poor quality of life in obese children (Fontaine & Barofsky,
2001; Schwimmer et al., 2003). However, this area of research needs to be expanded to
include comorbidities such as asthma. In addition, new research is needed to provide a
clearer understanding of the relationship between obesity and asthma. This expanded
knowledge will be used by the discipline of nursing to guide future research directed at
better management of resources and more effective interventions for treating and
preventing obesity and asthma in children and in the process improve their overall wellbeing.
Purpose of the Study
The purpose of this study was to examine the differences in QOL and health
outcomes in two different groups; overweight children with asthma and non-overweight
children with asthma. Quality of life for each subject was measured using the Pediatric
Asthma Quality of Life Questionnaire (PAQLQ). The health outcomes which were
examined included asthma related school absences, number of ED visits, number of
hospitalizations, and number of unscheduled doctor/clinic visits due over the last 6
months. Additional health outcomes examined included the number of days the child
wheezed over the two weeks prior to their participation in this study and how many
nights they woke up coughing, along with spirometric values. These health outcomes
were chosen because they are strong indicators of a child’s asthma severity (Belamarich
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et al., 2000; National Asthma Education and Prevention Program, 2003). A comparative
analysis of the QOL scores and health outcome measurements was conducted to
determine if differences existed among the two groups of subjects.
Hypotheses:
1. There is a difference in QOL in overweight children with asthma compared to
non-overweight children with asthma.
2. There is a difference in health outcomes- missed number of school days, ED
visits, hospitalizations, unscheduled doctor/clinic visit, number of days
wheezing, and spirometry values- in overweight children with asthma
compared to non-overweight children with asthma.

CHAPTER TWO
REVIEW OF THE LITERATURE
In order to investigate the concept of quality of life and how QOL is impacted by
the comorbidities of asthma and obesity, a review of the literature was conducted using
the following computerized databases: Cumulative Index to Nursing and Allied Health
Literature (CINAHL), MEDLINE, PSYCINFO, ERIC, Dissertation Abstracts, Library
User Information Services (LUIS), and Pegasus Library Catalog. Keywords included
quality of life, quality of life and children, childhood chronic illness, asthma, and obesity.
Using quality of life as the main keyword yielded over 77,000 results. When the
keywords quality of life and children were combined, there were slightly over 6,000
results. Quality of life combined with asthma yielded 1494 results, and quality of life and
obesity produced 668 results. However, when quality of life was combined with
pediatric or childhood asthma, only 64 studies were reported and when QOL was
combined with pediatric or childhood obesity only 9 studies were reported. Combining
QOL and childhood chronic illness yielded only 3 studies. In addition, although 479
studies on asthma and obesity were reported, combining childhood asthma with obesity
yielded only 12 reported studies. For purposes of this study, a total of 20 studies have
been critiqued for this review of the literature.
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Furthermore, with the exception of a few influential works, the review was
limited to only works published in English from 1995 forward. Reference lists and
shelved books were also examined for this review.
In order to fully present the current knowledge available regarding QOL as it
relates to asthma and obesity, this review will begin with a discussion on the background
and significance of asthma and obesity in children. Then the focus will shift to QOL and
the research literature regarding QOL in relation to asthma and obesity.
Background and Significance of Asthma
Defining Asthma
Asthma is a chronic inflammatory disease of the airways that affects people of all
ages, in all parts of the world (Mullen, 2005). Asthma is characterized by variable and
recurring symptoms, airway obstruction, bronchial hyper-responsiveness, and an ongoing
inflammatory process (National Asthma Education and Prevention Program, 2007). An
asthma exacerbation can be triggered by a variety of factors including viral respiratory
infections, exposure to irritants, environmental/weather changes, exercise,
cigarette/tobacco smoke, and allergens such as pollen, mold, animal dander, and dust
(Burns, Dunn, Brady, Barber Star, & Blosser, 2009). Asthma symptoms include
wheezing, shortness of breath, chest tightness, and coughing, particularly at night and in
the early morning (National Asthma Education and Prevention Program, 2007). As
shown in Table 1, severity of asthma symptoms can be classified into four categories
based on overall symptoms, short-acting beta2-agonist use for symptom control (i.e.
albuterol), nighttime awakenings, interference with normal activity and lung function:
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intermittent, mild persistent, moderate persistent and severe persistent (National Asthma
Education and Prevention Program, 2007).

Table 1. Asthma Classifications
Components of
Severity
Symptoms
Nighttime
Awakenings
Short-acting beta2agonist use
Interference with
normal activity
Lung Function

Intermittent
<2 days/wk

Mild
Persistent
>2 days/wk

Moderate
Persistent
Daily

<2x/month

3-4x/month

<2 days/wk

>2 days/wk but not
daily
Minor limitation

>1x/wk, but not
nightly
Daily

None
Normal FEV1
between
exacerbations

FEV1 =>80%
predicted

Severe Persistent
Throughout the
day
Often 7x/wk

Some limitation

Several times per
day
Extremely limited

FEV1= 60-80%
predicted

FEV1 <60%
predicted

Primarily, there are two main types of childhood asthma: (1) recurrent wheezing
in early childhood, mostly triggered by upper respiratory tract viral infections, and (2)
chronic asthma associated with allergy and exercise that persists into later childhood and
often adulthood (Liu, Spahn, & Leung, 2004). In addition, a third type of childhood
asthma has begun to emerge which typically occurs in females who develop obesity and
early-onset puberty (prior to 11 years of age) (Liu et al., 2004).
Asthma Prevalence
Asthma poses a tremendous burden on society in terms of morbidity, mortality,
quality of life, and healthcare costs (Mullen, 2005). Asthma is the number one common
chronic condition in the U.S. (Tattersfield, Knox, Britton, & Hall, 2002). Based on data
from the 2007 National Health Interview Survey, 34 million Americans, or 114.5 per
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1,000 persons had been diagnosed with asthma by a health professional within their
lifetime, 22.9 million currently had asthma, and 12.3 million had experienced an asthma
exacerbation within the past year (American Lung Association, 2009).
Over the period 1980 through 1996, the prevalence of asthma in the United States
increased dramatically for all age, sex, and racial groups (National Heart Lung and Blood
Institute, 1999). Over the last decade, mortality and hospitalizations due to asthma have
decreased and asthma prevalence rates have stabilized, possibly indicating an improved
level of disease management (American Lung Association, 2009). Meanwhile,
international asthma prevalence rates have continued to increase, with an estimated 300
million people affected worldwide (Masoli, Fabian, Holt, & Beasley, 2004).
Asthma Prevalence in Children
Despite the stabilization of asthma prevalence rates, asthma remains the most
common chronic childhood illness in the United States with an estimated 6.7 million
children affected (American Lung Association, 2009; Chipps, 2008). Since 1999,
children 5-17 years of age have shown the highest prevalence rates with 99.9 per 1,000
diagnosed with asthma, compared to 72.5 per 1,000 in those over 18 (American Lung
Association, 2009). Asthma related emergency department (ED) visits and
hospitalizations are also more common among children than adults (Mullen, 2005). In
2004, children accounted for over 754,000 ED visits, 198,000 hospitalizations, 7 million
outpatient visits, and 12.8 million missed school days due to asthma (CDC, 2006).
Although death due to asthma is rare in children, 195 children aged 0-17 years died from
asthma in 2003 (CDC, 2006).
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Racial and Economic Disparities in Childhood Asthma
Although asthma affects children of all ages, races, ethnicities, and incomes, it
afflicts minority and poor children disproportionately (McDaniel, Paxson, & Waldfogel,
2006). In 2005, Puerto Ricans had asthma prevalence 125% higher than non-Hispanic
whites, and non-Hispanic blacks and American Indians had asthma prevalence 25%
higher than non-Hispanic whites (CDC, 2006).
Data from the 2003 National Health Interview Survey found that children in poor
families (15%) were more likely to have been diagnosed with asthma than children in
families that were not poor (12%) (Dey & Bloom, 2005). In addition, children in twoparent families (11%) were less likely to have ever been diagnosed with asthma than
children from single-mother families (16%) (Dey & Bloom, 2005).
A recent analysis using data from the National Health Interview Survey 1997 to
2003 compared differences in asthma prevalence and emergency department (ED) visits
for asthma between non-Hispanic black and white children (McDaniel et al., 2006). The
analysis found that asthma prevalence was consistently greater among black children
(15.7%) compared with white children (11.5%), across all income levels (McDaniel et
al., 2006). In addition, black children were twice as likely as white children to have had
an ED visit for asthma in the past year (McDaniel et al., 2006).
Multiple asthma related ED visits and hospitalizations are risk factors for fatal
asthma (Nair & Cloutier, 2003). The rate of asthma deaths is highest among minorities,
especially African-Americans. An analysis of trends in childhood asthma using five data
sources from the National Center for Health Statistics found that racial disparities were
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largest for asthma hospitalizations and mortality: compared with white children, in 19981999, black children were three times more likely to be hospitalized and four times more
likely to die from asthma (Akinbami & Schoendorf, 2002).
Similar rates were reported by the CDC, which found that Puerto Ricans were the
most likely to die from asthma, and had an asthma death rate 360% higher than nonHispanic whites (CDC, 2006). Non-Hispanic blacks had an asthma death rate over 200%
higher than non-Hispanic whites (CDC, 2006). In addition, the ED visit rate for blacks
was 350% higher than that for whites and the asthma hospitalization rate for blacks was
240% higher than for whites (CDC, 2006).
Asthma Etiology
Genetics
The exact cause of childhood asthma is unclear. However, current research
suggests an interplay between genetic and environmental factors (Liu et al., 2004).
Family studies have shown that genetics plays a significant role in influencing an
individual’s risk of being diagnosed with asthma (Tattersfield et al., 2002). For example,
the chance of a person developing asthma by age 50 is 10 times higher if they have a first
degree relative with asthma (Rees, 2005). Furthermore, if both parents have asthma, their
children have a one in three chance of developing asthma in their lifetime (Eggleston,
1993; Szeftel & Schiffman, 2009).
The obvious role genetics play in the development of asthma and the ability to
map the human genome has lead to numerous studies focusing on this relationship (Apter
& Szefler, 2004; Howard, Meyers, & Bleecker, 2000; Kabesch et al., 2006). As shown in
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Table 2, recent studies using genome mapping suggest that susceptibility to asthma is
determined by many genes (Kabesch et al., 2006; Tattersfield et al., 2002). Over 22 loci
on 15 autosomal chromosomes have been linked to asthma (Liu et al., 2004). The hope
for the future is that genetic markers can be used as a screening tool for development of
childhood asthma and be used to predict an individual’s response to different asthma
medication options (Kabesch et al., 2006; Liu et al., 2004).
Table 2. Genes Implicated in the Development of Asthma

Chromosome
5q
6q
11q
12q
14q
16q
20p

Genes
Th2 cytokine cluster
(interleukin 4, 5, 9, 13)
Tumor necrosis factor α
Clara cell secretory protein,
high affinity IgE
Interferon γ
T cell receptor α
Interleukin-4R α
ADAM33

Environment
Although it appears that genetics predetermines an individual’s risk of developing
asthma, environment also plays a key role. The strong association of asthma with
concomitant allergies suggests that environmental factors influence immune development
toward the asthmatic phenotype in susceptible individuals (Liu et al., 2004). In fact,
recurrent allergen exposure is a major contributor to disease severity (Liu et al., 2004).
Consequently, removing the offending allergen(s) often results in a major reduction in
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asthma symptoms (Liu et al., 2004). For example, if a child is allergic to cat dander,
removing the animal from the home will often decrease their asthma symptoms.
Besides animal dander, mold, and dust, other environmental factors such as
tobacco smoke and air pollutants can aggravate airways causing inflammation and
worsening asthma symptoms (Liu et al., 2004; National Institutes of Health, 2005).
Furthermore, the incidence and prevalence of asthma has been shown to increase as
communities adopt more urbanized or western lifestyles (Mullen, 2005). This is evident
in the Far East where less affluent countries such as China and the Philippines have a
lower prevalence of childhood asthma than more affluent countries such as Hong Kong,
Singapore, and Taiwan (Lai et al., 1996; Lugogo, Kraft, & Castro, 2008). In addition, a
large international study involving 56 countries found the highest childhood asthma
prevalence rates in the UK, New Zealand, Australia, North America, and parts of Central
and South America (International Study of Asthma and Allergies in Childhood, 1998).
Whereas the lowest rates were found in South Korea, Russia, Uzbekistan, Indonesia, and
Albania (International Study of Asthma and Allergies in Childhood, 1998; Smyth, 2002).
The increased prevalence of asthma in the developed world appears to be part of a
generalized trend of increasing prevalence of allergic sensitization and allergic disease
(Tattersfield et al., 2002). How these allergic trends along with genetic factors are
contributing to the increased development of diseases like asthma still needs to be fully
investigated (National Institutes of Health, 2005).
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Airway Remodeling
Until recently asthma was considered to be a condition of reversible airflow
obstruction (Mullen, 2005). However, recent clinical data suggests that many patients
with asthma, both children and adults, have evidence of residual airway obstruction and
inflammation that exists even when asymptomatic (Mullen, 2005; Vignola et al., 2003).
The irreversible changes resulting from chronic airway obstruction and inflammation can
be seen on biopsy specimens, which reflect structural damage to the bronchi and
subsequent remodeling of the bronchial architecture (Mullen, 2005; Vignola et al., 2003).
This remodeling of the airway is thought to lead to permanent airway damage and
functional impairment (Vignola et al., 2003).
Asthma Treatment
There is no cure for asthma. However, it can be controlled and managed with
proper treatment. The general goals of asthma therapy consist of preventing chronic
asthma symptoms and exacerbations (i.e. no sleep disruptions, no missed school days or
work), maintaining normal activity levels (including exercise), having normal or nearnormal lung function, and having no or minimal side effects while receiving optimal
medications (National Asthma Education and Prevention Program, 2003, 2007).
Treatment for asthma consists of bronchodilators or short-acting beta2-agonists (i.e.
albuterol) to relieve airway constriction, inhaled or oral corticosteroids (i.e. budesonide,
fluticasone, prednisone) to control inflammation, and avoidance of asthma triggers such
as smoke and other irritants (National Asthma Education and Prevention Program, 2003,
2007).
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Recently, combination therapy consisting of an inhaled long-acting beta2-agonists
(i.e. salmeterol) along with an inhaled corticosteroid (i.e. fluticasone) have become the
mainstay of therapy for patients with moderate or severe persistent asthma (Gilmartin,
2005). In addition, leukotriene modifiers (i.e. montelukast, zafirlukast), which can
prevent bronchoconstriction at a cellular level, are being used as add-on therapy for
patients on inhaled corticosteroids (Gilmartin, 2005).
Economic Burden
Despite the advances in therapeutic options, the economic burden of asthma in the
U.S. has been increasing at an alarming rate over the past 15 years (Mullen, 2005). In
1990, total costs due to asthma were estimated to be $6.2 billion (K. B. Weiss & Sullivan,
2001). By 1998 the cost of asthma had almost doubled to $11.3 billion, with direct costs
accounting for $7.5 billion and indirect costs accounting for $3.8 billion (National Heart
Lung and Blood Institute, 1999). By 2007, it was estimated that the annual economic
cost in the U.S. attributed to asthma totaled $19.7 billion with $14.7 billion in direct
health care costs and $5 billion in indirect costs (lost productivity) (American Lung
Association, 2009).
The economic impact due to childhood asthma can be especially felt in hospital
emergency departments where asthma represents 17% of all pediatric ED visits
(Rachelefsky, Kennedy, & Stone, 2006). One out of 3 children with asthma visit the
emergency department because of an asthma-related event every year, and these visits
cost 5 times as much as primary care visits for childhood asthma (Rachelefsky et al.,
2006). In addition, pediatric ED visits for asthma are concentrated disproportionately
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among minority, disadvantaged, and urban children and the ED recidivism of this
population is high (Teach et al., 2006). In response to this trend, one of the specific
objectives included in Healthy People 2010 is the reduction in the rate of ED visits for
childhood asthma (Teach et al., 2006; US Department of Health and Human Services,
2000).
In conclusion, asthma remains a major public health concern affecting
approximately 22.9 million Americans (American Lung Association, 2009). Asthma is
the most common chronic childhood illness in the U.S. affecting an estimated 6.7 million
children and adolescents and accounting for up to 12.8 million lost school days
(American Lung Association, 2009). The exact cause of asthma is unknown but is
believed to be due to a complex interplay between genetics and the environment (Liu et
al., 2004). There is no cure for asthma but it can be controlled and managed with proper
treatment. With the advancement of disease management there has been an apparent
stabilization of asthma prevalence rates over the last decade, however there remains
enormous racial and economic disparities (Bernstein, 2008). Currently, the economic
burden attributed to asthma is estimated at $19.7 billion annually (American Lung
Association, 2009). For these reasons, further research is needed into how the
environment, including diet and nutrition, influences an individual’s genetic
predisposition towards developing asthma as well as the possibility of using gene therapy
to treat asthma. In addition, new research is needed into how to decrease racial and
economic disparities in children with asthma and effective methods to decrease the use of
emergency departments as a main source of care.
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Background and Significance of Obesity
Obesity
A disturbing trend in American health has revealed itself in the past decade as
millions of American waistlines have grown to uncomfortable and unhealthy sizes. The
prevalence of obesity in the United States is increasing at an alarming rate. Body mass
index (BMI), defined as the weight in kilograms divided by the square of the height in
meters, is commonly used to classify overweight and obesity among adults (CDC, 2005).
In adults, a BMI between 25 and 29.9 is defined as overweight, and a BMI of 30 or
higher is considered obese (CDC, 2009a). According to data from the 2005-2006
National Health and Nutrition Examination Survey (NHANES), more than one-third of
adults, or over 72 million people, are obese (Ogden, Carroll, McDowell, & Flegal, 2007).
An additional 34% of American adults meet the overweight criteria, for an estimated
overall total of 66% of American adults either obese or overweight (Ogden et al., 2006).
Obesity Prevalence
The incidence of obesity is increasing not only in the United States but globally as
well. Worldwide there are more than 1.6 billion overweight adults, with at least 400
million of them clinically obese (World Health Organization, 2006b). In 2000, according
to the World Health Organization (WHO), approximately 15% of the adult population in
Europe was considered obese, compared to 21% in the United States (World Health
Organization, 2000). Currently, the number of obese adults in the U.S. has risen even
higher to 32% (Ogden et al., 2006). The rise in obesity rates is not restricted to
industrialized societies alone, in fact, the rate of increase is often faster in developing
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countries than in the developed world (World Health Organization, 2006c). As detailed
in Table 3, other areas of the world have reported increasing obesity rates including:
Australia 15%, Peru 16%, South Africa 22%, Finland 22%, Israel 23%, Saudi Arabia
36%, New Zealand 53%, and Tonga 56% (World Health Organization, 2006c).
Table 3. WHO Global Database on Body Mass Index 2006

Country
Tonga
New Zealand
Saudi Arabia
Israel
Finland
South Africa
Peru
Canada
Australia
Great Britain
France
Ghana
Japan

% Obese Adults
56.00
53.40
35.60
22.60
22.51
21.56
16.30
16.20
15.10
11.00
7.00
3.14
2.37

The World Health Organization has predicted that by 2015, approximately 2.3 billion
adults will be overweight and over 700 million will be obese (World Health
Organization, 2006c). These staggering statistics illustrate the growing need to address
the issue of obesity as it moves from being a disease that affects a segment of the
population to one that reaches epidemic and possible even pandemic proportions.
Health Impact of Obesity
The worldwide increase in the prevalence of obesity is especially concerning
because of the multitude of heath problems associated with obesity. Obese and
overweight adults are at greater risk for cardiovascular disease, hypertension, stroke, type
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2 diabetes and certain forms of cancer (World Health Organization, 2005). Non-fatal, but
debilitating health problems associated with obesity include chronic musculoskeletal
problems, respiratory difficulties, skin problems, and infertility (World Health
Organization, 2006a). Approximately 85% of people with diabetes are type 2, and of
these, 90% are overweight or obese (World Health Organization, 2006a). In addition,
significant positive associations have been reported between obesity and higher death
rates for the following cancers: esophagus, colon, liver, gallbladder, pancreas, kidney,
stomach (in men), prostate, breast, uterus, cervix, and ovary (Li, Bowerman, & Heber,
2005).
Economic Impact of Obesity
The true economic impact associated with the rise in obesity prevalence is
difficult to determine due to the number of obesity-related conditions. However, it is
believed that obesity accounts for 2-6% of total health care costs in several developed
countries (World Health Organization, 2006a). The direct obesity related medical costs
in the US have been estimated at $51.6 billion, or 5.7% of overall health-care spending
(Li et al., 2005; Wolf & Colditz, 1998). Whereas the indirect costs attributable to obesity
have been estimated at $47.6 billion (Li et al., 2005). Furthermore, it has been estimated
that health care spending on obese Americans accounted for 27% of the growth in overall
health care spending in the US between 1987 and 2001 (Thorpe, Florence, Howard, &
Joski, 2004). A recent study estimated medical spending due to overweight and obesity
at $92.6 billion annually, accounting for 9.1% of U.S. health expenditures (Finkelstein,
Fiebelkorn, & Wang, 2003; Weight-Control Information Network, 2007).
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The Obesity Cycle
One of the contributing factors for adult obesity is childhood obesity. The
probability of childhood obesity persisting into adulthood is estimated to increase from
approximately 20% at 4 years of age to approximately 80% by adolescence (Brownell &
Horgen, 2004; Guo & Chumlea, 1999). Furthermore, the relationship between adult and
childhood obesity appears to be cyclical. For example, parental obesity more than
doubles the risk of adult obesity in both obese and nonobese children (Krebs & Jacobson,
2003; Whitaker, Wright, Pepe, Seidel, & Dietz, 1997). If both parents are lean, a healthy
child has a 14% chance of becoming overweight, however, if one parent is obese, there is
a 40% chance, and if both parents are obese the risk increases to 80% (Hagarty, Schmidt,
Bernaix, & Clement, 2004). The increased risk of obesity in children of obese parents is
thought to be due to shared genes, environmental factors within families or a combination
of both (Krebs & Jacobson, 2003; Whitaker et al., 1997). Regardless of the cause, the
increase in the prevalence of obesity in adults has been accompanied by a similar increase
in the prevalence of obesity in children (Maffeis & Tato, 2001).
Childhood Obesity
Body mass index is used to classify overweight and obesity among adults, and is
also recommended to identify children who are overweight or obese (CDC, 2009a). For
children, overweight is defined as a BMI between the 85th and 94th percentile for age and
gender, and obese is defined as a BMI at or above the 95th percentile for age and gender
(CDC, 2009a). Because children are continuously growing, BMI percentile for age and
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gender is the preferred measure for detecting overweight instead of BMI value alone (US
Preventive Services Task Force, 2005).
In the U.S., the number of overweight children has doubled and the number of
overweight adolescents has tripled over the last two decades (US Preventive Services
Task Force, 2005). Unfortunately, the number of overweight children and adolescents is
still rising. As shown in Table 4, results from the 2003-2006 National Health and
Nutrition Examination Survey (NHANES) showed an estimated 17 percent of children
ages 6-11 years are overweight, which represents over a 60 percent increase from the
overweight estimates of 11 percent obtained from NHANES III (CDC, 2009b).

Table 4. Prevalence of Obesity Among U.S. Children and Adolescents
Age Group
Ages
2 through 5
Ages
6 through 11
Ages
12 through 19

NHANES II
1976-1980
5%

NHANES III
1988-1994
7.2%

NHANES
1999-2002
10.3%

NHANES
2003-2006
12.4%

6.5%

11.3%

15.8%

17.0%

5%

10.5%

16.1%

17.6%

The increasing prevalence of childhood overweight is not restricted to the U.S.
alone. An estimated 22 million children under five are considered overweight worldwide
(World Health Organization, 2006c). Childhood overweight is prevalent even in the
developing world; for example, in Thailand the prevalence of overweight in children 5 to
12 years old rose from 12.2% to 15.6% in just two years (World Health Organization,
2006a).
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This disturbing trend in childhood obesity lead the American Academy of
Pediatrics (AAP) in 2003 to issue its first-ever policy statement dealing solely with
identifying and preventing the problem of childhood obesity. The AAP Policy Statement
on the prevention of pediatric overweight and obesity stresses the importance of early
recognition of excessive weight gain and the promotion of dietary practices that
encourage moderation and healthy food choices rather than restrictive eating patterns
(Krebs & Jacobson, 2003). In addition, the AAP obesity policy statement advocates that
families should be educated about the impact they have on their children’s development
of lifelong habits of physical activity and nutritious eating (Krebs & Jacobson, 2003).
More recently, the American Heart Association (AHA), in its 2005 Scientific
Statement on Obesity, issued a warning that “childhood overweight is one of our most
critical public health problems that threatens to ultimately reverse the favorable trends in
cardiovascular morbidity and mortality that have occurred during the past half-century”
(Daniels et al., 2005). In its statement the AHA recommended immediate action to
prevent and treat childhood obesity.
Effects of Childhood Overweight
Childhood overweight is associated with a variety of adverse consequences, both
physical and mental, which left unchecked can impact adult health as well (Dietz &
Robinson, 2005). Obese children are at higher risk for cardiovascular problems such as
hypercholesterolemia and hypertension, as well as, endocrine disorders such as type 2
diabetes mellitus and menstrual irregularities (Dietz & Robinson, 2005). In addition, the
psychological stress of social stigmatization inflicted on obese children can lead to
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depression and low self-esteem, which can be just as damaging as the medical
morbidities. Other health problems linked to obesity, as shown in Table 5 by body
system, include pulmonary (asthma, obstructive sleep apnea syndrome), orthopedic (tibia
vara, slipped capital femoral epiphysis), and gastrointestinal/hepatic (nonalcoholic fatty
liver disease) (Daniels, 2006). The long-term effect of obesity is that it shortens an
individual’s life span through its co-morbidities, and the earlier the onset, the shorter the
life span (Liu et al., 2004).
Current studies support the negative effects of childhood overweight especially in
terms of future cardiovascular health. The Bogalusa (Louisiana) Heart Study examined
over 9,000 children and adolescents for cardiovascular disease risk factors (Freedman,
Dietz, Srinivasan, & Berenson, 1999; Freedman, Khan, Dietz, Srinivasan, & Berenson,
2001). The results showed that overweight schoolchildren were twice as likely as normal
weight children to have elevated cholesterol levels and that 77% of the overweight
children remained obese as adults (Freedman et al., 1999; Freedman et al., 2001).
Furthermore, the Pathobiological Determinants of Atherosclerosis in Youth study
examined over 3000 deceased individuals and found evidence of accelerated coronary
atherosclerosis upon autopsy among obese adolescent boys and young men (McGill et al.,
2002).
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Table 5. Disorders Related to Childhood Overweight, by Body System
System and Disorder
Cardiovascular
Hypertension
Left ventricular hypertrophy
Atherosclerosis
Metabolic
Insulin resistance
Dyslipidemia
Metabolic syndrome

Type 2 diabetes

Pulmonary
Asthma
Obstructive sleep apnea
Gastrointestinal
Nonalcoholic fatty liver disease
Gastroesophageal refux
Skeletal
Tibia vara (Blount disease)
Slipped capital-femoral epiphysis
Psychosocial
Depression
Other
Polycystic ovary syndrome

Explanation
High blood pressure
Increased thickness of the heart’s main pumping
chamber
Hardening of the arteries
The process in which the action of insulin is
hindered
Abnormal changes in cholesterol and triglycerides
in the blood
Constellation of risk factors including elevated
blood pressure, increased triglyceride and decreased
HDL-cholesterol concentrations, and raised plasma
glucose
A condition in which the body either makes too
little insulin or cannot properly use the insulin it
makes, leading to elevated glucose levels
A chronic inflammatory pulmonary disorder
characterized by obstruction of the airways
A breathing disorder characterized by interruptions
of breathing during sleep
Fatty inflammation of the liver not caused by
excessive alcohol use
Backward flow of stomach contents into the
esophagus
Bowing of children’s legs caused by a growth
disturbance in the proximal tibial epiphysis
A disorder of the hip’s growth plate
A mood disorder characterized by sadness and loss
of interest in usually satisfying activities
A constellation of abnormalities including abnormal
menses, clinical manifestations of such androgen
excess as acne and excessive growth of hair,
elevated levels of circulatory androgens, and
polycystic ovaries on ultrasound evaluation
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Further affecting the future health of children, metabolic syndrome, once only
observed in adults, is now being seen in children. Metabolic syndrome is associated with
an increased risk of cardiovascular disease and is characterized by a group of metabolic
risk factors including insulin resistance, hypertension, dyslipidemia, and type 2 diabetes
(American Heart Association, 2006). In a study examining 439 overweight children, the
prevalence of metabolic syndrome increased with the severity of obesity and reached as
high as 50% in severely obese youngsters (R. Weiss et al., 2004).
Coinciding with the increased incidence of metabolic syndrome has been the
increase in type 2 diabetes among children. Type 2 diabetes, which is characterized
primarily by insulin resistance and a relative decrease in insulin secretion, has typically
been considered a disease of adults (Fagot-Campagna et al., 2000). However, over the
last two decades an alarming number of newly diagnosed diabetes cases in children and
adolescents are now the type 2 form (Goran, Ball, & Cruz, 2003; Roy, 2005). Currently,
type 2 diabetes accounts for up to 45% of all newly diagnosed diabetes in pediatric
patients, and is especially common in certain minority populations, such as African
Americans and Mexican Americans (Dietz & Robinson, 2005; Fagot-Campagna et al.,
2000). A recent study found 25% of 55 overweight children and 21% of 112 overweight
adolescents had impaired glucose tolerance as well as 4% of the overweight adolescents
had undiagnosed type 2 diabetes (Sinha et al., 2002).
Obesity-related diseases, especially type 2 diabetes and cardiovascular risk, are
emerging problems in the pediatric population (Goran et al., 2003). How these new
pediatric health problems will ultimately impact future adult health is unknown.
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However, it has been predicted that if a solution to the rising incidence of childhood
overweight is not found soon, today’s children will be the first generation to live shorter
lives than their parents (Olshansky et al., 2005).
Causes of Childhood Overweight
Somewhat similar to asthma, the exact cause of obesity is unclear. Several factors
are considered to contribute to obesity in children. These factors tend to fit into one of
two categories: genetic or environmental. While the factors related to genetic
endowment cannot be easily modified, those factors related to the environment are more
or less amenable to change (Ritchie et al., 2001). These factors include meal patterns and
dietary intake, lack of physical activity, and economic factors. An examination of these
aspects and their relationship to childhood obesity follows.
Meal Patterns and Dietary Intake
It appears that many factors can influence an individual’s weight. However,
dietary factors such as the increase in childhood consumption of high-fructose corn
syrup, mainly in the form of sweetened soft drinks, has often been sited as a major
contributing factor in childhood obesity. In the book “Fat Land” (Crister, 2003), the use
of sweeteners as a contributing factor for obesity was examined. The author found that
between 1980 and 1998 the total use of sweeteners rose from 123 to 155.1 lb per person
per year, a 26% increase. In addition, the use of high-fructose corn syrup rose from 19.0
to 63.8 lb per person per year, a 236% increase overall.
High-fructose corn syrup is the main ingredient in sweetened soft drinks. In a
study by Ludwig (Ludwig, Peterson, & Gortmaker, 2001) and associates, the use of
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sugar-sweetened soft drinks among 548 middle-school children ages 11 to 12 was
examined. The study found that for each additional daily soft drink consumed there was
a 60 percent increased risk for the development of obesity, even after controlling for
demographics, lifestyle, and diet.
Of additional concern, children today consume twice as much soda as milk, the
reverse of twenty years ago (Toriano, Briefel, Carroll, & Bialostosky, 2000). According
to the 1989-91 Continuing Survey of Food Intakes by Individuals (CSFII), soft drinks
were the sixth leading food source of energy and the second leading food source of
carbohydrate among U.S. children age 2 to 18 years (Munoz, Krebs-Smith, BallardBarbash, & Cleveland, 1997). From 1977 to 1998 the prevalence of soft drink
consumption among children ages 6 to 17 years has increased 48% from 37% in 1977 to
56% in 1998 (French, Lin, & Guthrie, 2003). This trend is unfortunate for three main
reasons: 1. milk may protect against the development of obesity in children (Pereira et
al., 2002); 2. increasing calcium intake is associated with lower weight in adults and
children and less weight gain over time (Zemel, 2002); and 3. weight loss is higher in
overweight people who follow a dairy rich diet (Brownell & Horgen, 2004; Zemel,
2003).
Not only are children consuming more sweeteners and less milk, but they are also
consuming more calories, especially away from the home. Serving sizes have increased,
and the fast-food industry has capitalized on this by “super-sizing” its products. The
AAP found that the absence of “family meals” is associated with lower fruit and
vegetable consumption as well as the consumption of more fried food and carbonated
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beverages (Krebs & Jacobson, 2003). This trend is especially disturbing because family
meals provide the structure and predictability children need throughout their childhood,
which leads to less overeating and weight issues (Satter, 2005). In a study of over 17,000
adults and children, those who reported eating fast-food had higher intake of energy, fat,
saturated fat, sodium, carbonated soft drink, and lower intake of vitamins A and C, milk,
fruits and vegetables than those who did not report eating fast food (P < .001)
(Paeratakul, Ferdinand, Champagne, Ryan, & Bray, 2003).
In a study by Krebs-Smith (Krebs-Smith et al., 1996) and associates, the fruit and
vegetable intake of over 3,000 children aged 2 to 18 years was examined. The
researchers found that one quarter of all vegetables consumed by children were frenchfries and that only one in five children consumed the recommended five or more servings
of fruits and vegetables per day. Similar results were reported by the 2005 Youth Risk
Behavior Survey, which found only 20% of high school students reported eating the
recommended 5 or more servings of fruits and vegetables per day (Eaton et al., 2006).
Along with the decline in milk, fruit, and vegetable intake by children, a decline
in breakfast consumption has also been observed. An analysis of national food
consumption surveys from 1965-1991, found a decline in breakfast consumption over the
25 years especially among adolescents, 74.9% to 64.7% (Siega-Riz, Popkin, & Carson,
1998). This decline is worrisome because studies have found a possible positive role for
breakfast consumption in maintaining normal weight in children and adolescents
(Rampersaud, Pereira, Girard, Adams, & Metzel, 2005). A 2001 study by Dwyer and
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colleagues of 1,493 8 graders found significantly fewer overweight subjects consumed
th

breakfast (70%) compared with non-overweight subjects (80%) (p = .0004).
Concern about the increase in overweight among children has started to influence
some school districts to reexamine the types of snacks and beverages, especially soft
drinks, being sold in school vending machines. Results from a national Gallup Youth
Survey of 785 students age 13 to 17 found that 67% of the students stated they bought
junk food or soft drinks from vending machines at school and 23% stated that they ate a
“a great deal” of junk food in a typical week (Hellmich, 2004).
Locally, in 2004 the Chicago Public Schools revamped its vending machine
programs, allowing school vending machines to sell only the following types of
beverages and snacks: juices containing 100% fruit juice in elementary schools and in
high schools juices containing no less than 50% fruit juice, water, non-carbonated sports
drinks, snacks with no more than 30% calories from fat and 40% sugar by weight, and no
candy or chewing gum (Chicago Public Schools, 2004). Nationally, states such as New
York, Nebraska, and West Virginia have already banned the sale of junk food in
elementary schools until after lunch (Heller, 2006). The Child Nutrition Promotion and
School Lunch Protection Act of 2009 (H.R.1324), is an amendment to the Child Nutrition
Act of 1966, seeking to improve the national school nutrition standards for foods and
beverages sold outside of school meals, and is currently being deliberated on by the
House Subcommittee on Healthy Families and Communities (GovTrack.us, 2009).
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Lack of Physical Activity
Another possible contributing cause to the increase prevalence of obesity is lack
of physical activity. As modern society has become more industrialized, leisure activities
have become more sedentary. Individuals spend more of their leisure activity watching
television, videos, and playing computer games. In addition, with increasing
urbanization, there has been a decrease in frequency and duration of physical activities of
daily living for children, such as walking or riding bikes to school and doing household
chores (Krebs & Jacobson, 2003).
Media Use
The 2005 Youth Risk Behavior Survey found that of the high school students
surveyed, 21% played video or computer games or used a computer for something other
than school work for 3 or more hours per day on an average school day (Eaton et al.,
2006). In addition, 37% of students reported watching television for 3 or more hours per
day (Eaton et al., 2006). Overall, the prevalence of watching television 3 or more hours a
day was higher among black (64%) than white (29%) and Hispanic (46%) (Eaton et al.,
2006).
In a study by Anderson (1998) and associates, the relationship between physical
activity and television viewing with BMI was examined using the data from the National
Health and Nutrition Examination Survey III. The results showed 26% of U.S. children
watched 4 or more hours of television per day and 67% watched at least 2 hours per day.
Children who watched more than 4 hours of television a day had greater body fat
(P<.001) and had a greater body mass index (P<.001) than those who watched less than 2
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hours per day (Andersen, Crespo, Bartlett, Cheskin, & Pratt, 1998). A similar study by
Robinson (1999), examined the effects of reducing media use on changes in adiposity,
physical activity, and dietary intake in school age children and found that the intervention
group had a statistically significant decrease in BMI compared to the control group even
though the intake of high-fat foods and the amount of moderate-to-vigorous physical
activity remained the same for both groups. These findings suggest that decreasing
media use alone could help reduce childhood obesity.
Vigorous Physical Activity
Lack of vigorous physical activity is very common among American youth
(Gordon-Larsen, McMurray, & Popkin, 2000; National Association for Sport and
Physical Education & American Heart Association, 2006). In a study of 2,000 third and
fourth grade children, the researchers found the most common leisure time activities
reported by boys were playing video games (33%), playing football (32%), bicycling
(31%), watching television (28%), and playing basketball (26%) (Harrell, Gansky,
Bradley, & McMurray, 1997). The most common activities reported by the girls were
doing homework (39%), bicycling (31%), watching television (30%), dancing (27%), and
reading (23%). These findings indicate that elementary school children, especially girls,
have basically sedentary recreational activities (Harrell et al., 1997).
The lack of physical activity is worse among high school students. More than a
third of adolescents in grades 9 to 12 do not regularly participate in vigorous physical
activity (Grunbaum et al., 2004; National Association for Sport and Physical Education &
American Heart Association, 2006). Whereas, over 11% of the more than 15,000 high
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school students surveyed for the 2003 National Youth Risk Behavior Survey, reported no
moderate to vigorous physical activity (Grunbaum et al., 2004). Overall, among high
school students, males are more physically active than females (Grunbaum et al., 2004;
National Association for Sport and Physical Education & American Heart Association,
2006).
Gender Differences
Other studies have found similar results regarding differences in activity level
between genders. Of additional concern is the age-related decline in physical activity
from childhood to adolescence, especially among females (Bradley, McMurray, Harrell,
& Deng, 2000; Eaton et al., 2006; Gordon-Larsen et al., 2000; Grunbaum et al., 2004;
Harrell et al., 1997; Kimm et al., 2000). Results from the 2005 national Youth Risk
Behavior Survey, which consisted of over 13,000 students from grades 9-12, found that
overall, 74% of ninth graders participated in vigorous physical activity on a regular basis,
while only 62% of 12th graders participated in the same level of activity (Eaton et al.,
2006). Among female students, 68% of the 9th graders surveyed reported participating in
regular (20 minutes, at least three times a week) physical activity, compared to only 52%
of 12th graders (Eaton et al., 2006).
In a longitudinal study of 656 third through tenth grade children, the change in
both the activities done and the intensity of those activities from childhood to
adolescence was examined (Bradley et al., 2000). The researchers found that even
though both genders reported a significant decrease in vigorous activities over time
(P<0.0001), boys were more likely than girls to maintain their participation in vigorous
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activities (P<0.0008). In addition the results showed that beginning in grades seven and
eight, more than half of girls (55.7%) reported mostly sedentary activities, and the
number of female subjects reporting more sedentary activities increased with each
increase in grade.
In a similar study involving only girls, changes in physical activity of 2379
subjects starting from ages 9-10 were studied over a 10 year period (Kimm et al., 2000).
Daily activities, both physical (e.g., bike riding, dancing, and running) and sedentary
(e.g., watching TV, reading, and talking), as well as habitual activities (e.g., seasonal
sports, classes/lessons) were examined. Overall, the data showed a dramatic decrease in
the level of physical activity during the transition from childhood to adolescence (Kimm
et al., 2000). The results showed that the level of girls’ daily activity declined by 35%
from ages 9-10 to 18-19 years, whereas the level of habitual activity declined by 83%
(Kimm et al., 2000).
Racial and Ethnic Disparities
Along with gender differences, racial and ethnic disparities in physical activity
patterns exist as well. Recent studies have found that African-American and Hispanic
children and adolescents participate in fewer vigorous activities and/or more sedentary
activities than Whites, with differences noted as early as elementary school (Bradley et
al., 2000; Eaton et al., 2006; Gordon-Larsen et al., 2000; Grunbaum et al., 2004; Kimm et
al., 2000). Results from the 1996 National Longitudinal Study of Adolescent Health
consisting of a study population of over 17,000 adolescents enrolled in US middle and
high schools found that moderate to vigorous physical activity was lower and inactivity
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higher for non-Hispanic black and Hispanic adolescents (Gordon-Larsen et al., 2000). In
addition, the 2005 national Youth Risk Behavior Survey, found that among high school
students, white students (39%) are more physically active than black (30%) and Hispanic
(33%) (Eaton et al., 2006).
In a longitudinal study examing both race and gender, changes in common
activities ranging from video games to running were examined in 656 subjects in 3rd
through 10th grade over a six year period (Bradley et al., 2000). African-American girls
reported fewer vigorous activities than Caucasian or other race girls (P=0.027) (Bradley
et al., 2000). In addition, African-American and Caucasian boys reported similar activity
patterns until sixth and seventh grades when African-American boys began reporting
more sedentary activities than Caucasians or other races (P=0.004).
Physical Education Requirements
Further contributing to the decrease seen in vigorous physical activity among
children is the lack of physical education requirements in schools. Even though the
majority of states mandate physical education, most do not require a specific amount of
instructional time and half allow exemptions or waivers (National Association for Sport
and Physical Education & American Heart Association, 2006). Nationwide the
percentage of high school students who attended a physical education class has dropped
from 42% in 1991 to 28% in 2003 (Centers for Disease Control and Prevention, 2004). It
is recommended that school-age children should participated in at least 150 minutes per
week of physical education and all middle and high school students should participate in
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at least 225 minutes of physical education per week (National Association for Sport and
Physical Education & American Heart Association, 2006).
Currently, two states in the country, Illinois and Massachusetts, require physical
education in every grade K-12 (National Association for Sport and Physical Education &
American Heart Association, 2006). However, Illinois grants exemptions and waivers for
school districts regarding physical education time or credit requirements. In addition,
both Illinois and Massachusetts, permit schools to allow students to substitute other
activities for their required physical education credit (National Association for Sport and
Physical Education & American Heart Association, 2006).
Economic Factors
The economic factors contributing to the obesity epidemic are complex. Modern
technical advances have made it easier than ever to provide more calories to people at a
lower cost than ever possible while simultaneously shrinking the need for physical work
(Brownell & Horgen, 2004). In other words, individuals can easily find inexpensive food
to eat without much physical effort. Fast food restaurants, such as McDonalds, Taco
Bell, and Burger King are classic examples of the easy availability of inexpensive high
calorie food contributing to the current obesity epidemic.
Compounding the issue, many schools have turned to the soft drink and fast food
industries to help balance and fund their education budgets. Vending machines mostly
dispensing soft drinks, candy, and salty snacks have become a seductive source of
revenue for many school districts and can be found in the majority of U.S. schools- 58%
of elementary schools, 84% of middle schools, and 94% of high schools (Okie, 2005). In
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contrast, many schools have cut physical education as part of their curriculum in order to
have more time for academics (Crister, 2003).
The role economic factors play in the prevalence of the obesity epidemic is
especially evident among the poor. The poor are more likely to experience interruptions
in income, which leads to food insecurity. Therefore, the impulse is to eat for today
because the future or the availability of food for tomorrow is unclear, which leads to
unintended overeating and obesity (Dietz, 1995; Townsend, Peerson, Love, Achterberg,
& Murphy, 2001). In addition, access to healthy foods is often limited in impoverished
areas whereas fast food is widely available (Brownell & Horgen, 2004). A study
examining food-buying opportunities in Mississippi, North Carolina, Maryland, and
Minnesota found that there were 4 times more supermarkets located in white
neighborhoods compared to black neighborhoods (Morland, Wing, Diez Roux, & Poole,
2002). The study also showed that fewer households in poor and black neighborhoods
have access to private transportation, which suggests that residents of these
neighborhoods would have greater difficulty obtaining healthy food.
Genetic Factors
Over 200 specific genetic factors related to obesity in humans have been
identified, however, a single genetic test for risk does not exist (Chagnon, Perusse,
Weisnagel, Rankinen, & Bouchard, 2000). Genes may be associated with metabolic
rates, dietary induced thermogenesis, appetite and food preferences, satiety, fat storage,
and physical activity expression (Ritchie et al., 2001). A study comparing 37 normal
weight 3 to 4 year old children with either obese or non-obese parents found that children
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of obese parents had lower intakes of calories, lower non-resting energy expenditure, and
lower resting energy expenditure (REE) (Griffiths, Rivers, & Payne, 1987). In a study
involving 101 multiethnic prepubertal girls, basal metabolic rate, sleeping metabolic rate,
and total energy expenditure were lower in African American girls than in white girls
(P<0.05) (Treuth, Butte, & Wong, 2000). These variations in energy expenditure could
help to explain some of the variation in obesity rates among certain ethnic and racial
groups as well as children of obese parents.
The most convincing argument for the association between genetics and obesity
can be found when examining the connection between parental obesity and risk of
overweight. In a retrospective cohort study of 854 subjects, the researchers found that
parental obesity more than doubled the risk of adult obesity among both obese and
nonobese children under 10 years of age (Whitaker et al., 1997). In addition, a
longitudinal British study of over 12,000 subjects showed that children with overweight
or obese parents had higher risks of adult obesity, were more likely overweight in
childhood, and also showed a stronger pattern of overweight tracking from childhood to
adulthood (Lake, Power, & Cole, 1997).
Other studies support these earlier findings that the best predictor of overweight in
a child is obesity in family members (Wardle, 2005). In a large study of 3636 four year
old twins, the researchers found that genetic factors contributed substantially to
individual differences in weight (Koeppen-Schomerus, Wardle, & Plomin, 2001). In
addition, a study of 106 overweight children age 3 to 18 years found that obesity in one
or both parents correlated with a higher percentage of ideal body weight (p=0.01)
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(Anavian, Brenner, Fort, & Speiser, 2001). As well as, 58% of the overweight children
had a first- or second-degree relative with a history of type 2 diabetes (Anavian et al.,
2001).
In conclusion, the exact cause of the increasing prevalence of obesity is
multifactorial. The contributing factors of childhood obesity include meal patterns and
dietary intake, declining rates of physical activity, and increasing time spent in sedentary
behaviors such as TV viewing, video games, and computer use. Economic factors
contributing to obesity include easy availability of inexpensive high calorie food, limited
access to healthy foods in impoverished neighborhoods, increased reliance on vending
machines for school revenue, and food insecurity. In addition, genetic factors are a
major contributor to childhood obesity especially when both parents are overweight or
obese.
Further research is needed to understand the interplay of these many factors
contributing to the increasing prevalence of overweight in children. More research
designs are needed that investigate biological and behavioral responses in children who
are not yet overweight, but are at risk of becoming overweight in order to shed light on
the etiological factors (Wardle, 2005). In addition, more research is needed on the
environmental aspects, especially in the home, that contribute to obesity so parents and
clinicians can teach children how to resist those elements in their environment that put
them at risk for overweight (Wardle, 2005).
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Asthma and Obesity
The increase in prevalence of both asthma and obesity has lead to a number of
studies examining the possible relationship between these two variables. However, much
of the research in this area has focused on adults (Akerman, Calacanis, & Madsen, 2004;
Ford & Mannino, 2005; Luder, Ehrlich, Lou, Melnik, & Kattan, 2004; Spivak, Hewitt,
Onn, & Half, 2005). A study examing the trends in obesity among adults, used data from
the NHANES I, II, and III which showed that people with asthma are far more likely to
be obese than people who do not have asthma (Ford & Mannino, 2005). In a
retrospective study of 143 individuals aged 18-88, the researchers found that the
prevalence of obesity increased along with increasing asthma severity in adults (Akerman
et al., 2004). Furthermore, the results showed that females with asthma were
significantly more overweight than males, mean BMI 35.9 vs. 32.14 (p=0.01) (Akerman
et al., 2004). These findings suggest that obesity may be a potentially modifiable risk
factor for asthma (Akerman et al., 2004).
This idea is supported by the results from research conducted with patients who
have lost weight following gastric bypass surgery. In a study of 500 morbidly obese
patients who underwent laparoscopic adjustable gastric banding surgery, 163 patients had
comorbidities such as diabetes, gastroesophageal reflux disease, and asthma (Spivak et
al., 2005). At 36 months post successful weight loss surgery, over 80% of the patients,
who had asthma symptoms prior to surgery, reported resolution or improvement in their
symptoms (Spivak et al., 2005).
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Much of the limited research examining obesity and asthma among children has
focused on inner-city and minority populations due to the higher prevalence of asthma
and obesity in these groups. A cross-sectional study using data from the Third National
Health and Nutrition Examination Survey 1988-1994, showed that two of the highest risk
groups for developing asthma were children over age 10 with a BMI greater than or equal
to the 85th percentile and children with a parental history of asthma who were 10 years or
younger and of African American ethnicity (Rodriguez, Winkleby, Ahn, Sundquist, &
Kraemer, 2002).
In another study examining ethnicity, Figueroa-Munoz, Chinn, & Rona (2001),
examined 4-11 year old children in the United Kingdom and found that obesity, measured
using BMI values, was associated with asthma regardless of ethnicity. They found this
association to be strongest among inner-city girls. However, in another study done in the
U.K., which examined the relationship between BMI and asthma, the researchers found
that the trend in overweight and obesity could not explain the increase in asthma (Chinn
& Rona, 2001). The researchers concluded that obesity might be a “marker” of lifestyle
differences associated with both asthma and overweight in children and not directly cause
asthma.
A more recent study examining the relationship between body mass index and the
development of asthma in children, followed 4393 asthma-free children for up to 14 years
(Mannino et al., 2006). Asthma developed in 218 (5%) of the children. An analysis of
the data showed that a BMI at or greater than the 85th percentile at age 2-3 years was a
risk factor for subsequent asthma development in boys but not girls (Mannino et al.,
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2006). In addition, boys with a BMI always at or above the 85 percentile were also
found to be at risk for subsequent asthma development, but not girls (Mannino et al.,
2006). The researchers concluded from these results that boys with high body masses
may be at an increased risk of developing asthma (Mannino et al., 2006).
In inner-city children, asthma is the most frequent cause of hospitalization (Mannino et
al., 2002; K. B. Weiss & Wagener, 1990). In a study examining inner-city black and
Hispanic children age 2 to 18 years with asthma (n= 209), researchers found that the
prevalence of overweight was higher in children with moderate to severe asthma
compared to the non-asthma control group (n= 1017) (Luder, Melnik, & DiMaio, 1998).
In addition, the results showed that being overweight was associated with greater asthma
symptoms (Luder et al., 1998). In a similar study using mostly Hispanic inner-city study
subjects (78%), the researchers found a higher incidence of obesity in the children with
asthma than those without asthma (45.9% vs 30.2%; p= .04) (Gennuso, Epstein, Paluch,
& Cerny, 1998). However, this study found no relationship between asthma severity and
obesity, with 48% of subjects with mild-moderate asthma being obese, and 37% of
subjects with moderate-severe asthma being obese.
In a more recent study, Belamarich (2000) and associates examined inner-city
children with asthma and determined that there was a higher incidence of obesity in
Latino study subjects. The study also pointed out that obese children with asthma used
more asthma medications, wheezed more, and had a greater proportion of unscheduled
emergency department visits (Belamarich et al., 2000). However, the obese children did
not have more hospitalizations.

42
Finally, an international study conducted in Taiwan, examined the relationship
between asthma, lung function, and BMI in over 15,000 school-aged children (Chu et al.,
2009). The researchers found the prevalence of asthma increased as BMI elevated in
both male and females. In addition, high BMI coincided with low FEV1/FCV scores on
lung function testing which is associated with lung impairment. (Chu et al., 2009). A
similar result was found in a study conducted in Nova Scotia, Canada, which examined
3,804 students 10 to 11 years of age (Sithole, Douwes, Burstyn, & Veugelers, 2008).
Controlling for socioeconomic factors, the researchers found a linear association between
BMI and asthma with a 6% increase in prevalence per unit increase of BMI (Sithole et
al., 2008).
From the review of the literature there appears to be a relationship, between
asthma and obesity. However, whether this relationship is a direct or indirect one has yet
to be fully determined. One theory proposed, which supports the view that asthma causes
obesity, is that parents of asthmatic children may restrict their child’s activity level for
fear of inducing an asthma exacerbation, which would put them at increased risk for
obesity due to a more sedentary lifestyle (Figueroa-Munoz et al., 2001). While a number
of individuals with asthma might avoid vigorous activity and thus put on weight, this
would seem, at best, an incomplete explanation for asthma causing obesity (Shaheen,
1999).
The reverse association, that obesity causes asthma, has also been examined.
Support for this theory can be found in the longitudinal data from the Nurses’ Health
Study II, which is an ongoing prospective cohort study of over 100,000 registered nurses,
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age 24 to 44 years examining the relationships between lifestyle, diet, and health.
Researchers examined the results from 1991 to 1995 and found that BMI had a strong,
independent, and positive association with the risk of adult-onset asthma (Camargo,
Weiss, Zhang, Willett, & Speizer, 1999).
Still other researchers have suggested that obese children with asthma may just be
having obesity-related chest symptoms that mimic asthma. In a large study of 5,984
Israeli children, researchers found that asthma, wheezing, and inhaler use were more
common in obese children than in non-obese children (Bibi et al., 2004). However,
bronchial hyperreactivity was greater among non-obese asthmatic children compared to
their obese counterparts (Bibi et al., 2004).
Regardless of the direction of the relationship, there appears to be a link between
asthma and obesity. Because of this connection and the increase in prevalence of asthma
and obesity, researchers have begun to examine how asthma and obesity affects, not only
each other, but quality of life as well.
Quality of Life
Because of the overall effect it has on an individual’s health, quality of life is an
important concept to study. Policy-makers, researchers, clinicians, and the public at large
consider quality of life to be an important dimension of the health of a population or an
individual (Harrison, Juniper, & Mitchell-DiCenso, 1996). With this view in mind, this
review of QOL will begin with the evolution of the concept, a brief review of the QOL
literature by discipline, followed by a review of the literature regarding children and
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QOL, QOL in children with asthma, QOL in children with obesity, and QOL in children
with asthma and obesity.
Evolution of the Concept of QOL
Historically, the concept of quality of life was first pondered and conceptualized
by the great philosophers of ancient Greece: Socrates, Plato, and Aristotle. While the
essence of quality of life can be found in their conceptualization of happiness and the
good life, in more recent times, this conceptualization is defined by the field of study in
which it is applied. As such, a profile of the concept of quality of life can be seen in a
review of the literature related to the various fields of study that have attempted to define
and explore the concept.
From a philosophical perspective, the concept of quality of life implies an
evaluation or the quality or goodness of a person’s life. There are several terms, which
are considered related to the quality or good life, including happiness, well-being,
contentment, satisfaction, pleasure, flourishing, and excellence (Musschenga, 1997).
In the disciplines of psychology and sociology, the discourse on the concept of quality of
life has centered on whether quality of life is a subjective or objective concept (Draper,
1997). In these fields, quality of life can be defined using the objective approach by
examining human needs or the subjective approach by examining fulfillment of human
wants and desires.
An overlapping of subjective and objective views can be seen in the disciplines of
medicine and nursing. Since 1948, when the World Health Organization defined health
as being not only the absence of disease and infirmity, but also as a state of physical,
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mental, and social well-being, quality of life issues have become steadily more important
in health care practice and research (Testa & Simonson, 1996).
Holistic and Pragmatic Views
The meaning of quality of life and how it should be quantified has divided the
medical discourse into two camps: those who support a broad concept of quality of life
or a holistic view (Bergner, 1985; C. Ferrans & Powers, 1985; Gill & Feinstein, 1994)
and those who take a more biomedical or pragmatic view, believing the parts can be
reduced for health-outcome measurement purposes (Aaronson, 1988; G.H. Guyatt &
Cook, 1994; G. H. Guyatt, Veldhuyzen Van Zanten, Feeny, & Patrick, 1989).
Guyatt and Cook (1994) found their research results supported the objective view
of quality of life. They contended that although patient’s personal values are important, it
should not override the clinician’s assessment of the patient’s quality of life. Guyatt and
Cook (1994) recommended that the clinician conduct the inquiry needed to ascertain the
patient’s values and take those values into account when making treatment
recommendations.
Research supporting the holistic or subjective view conducted by Gill and
Feinstein (1994) critically analyzed twenty-five randomly selected articles from the
medical literature and systematically evaluated how well quality of life was defined and
measured. They identified three ways in which quality of life is defined in the health
context; objective measures, functional performance, and patient’s own evaluation.
However, they felt that the patient’s own evaluation was the most important in
determining quality of life. Supporting this view, Eiser and Morse (2001) found the
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subjective rating of health status to be the defining characteristic of quality of life, in
contrast to the concepts such as functional or health status. In addition, the World Health
Organization (1993) defines quality of life subjectively, as the individual’s perception of
their position in life in the context of the culture and value systems in which they live and
in relation to their goals, standards, and concerns (King & Hinds, 2003).
Furthermore, quality of life (QOL) and health related quality of life (HRQOL) are
often used interchangeably in the literature. Testa and Simonson (1996) define health
related quality of life as “the physical, psychological, and social domains of health, seen
as distinct areas that are influenced by a person’s experiences, beliefs, expectations, and
perceptions” (p. 835). However, the concept of health related quality of life implies that
one can analyze quality of life into its health and non-health related components, which is
improbable because of the interconnectedness of health status with other aspects of life,
such as personal relationships and coping strategies (Leplege & Hunt, 1997). For the
purpose of this review, the term quality of life will be used and will include the concept
of health related quality of life.

Review of the Quality of Life Literature
Quality of Life and Children
Although the concept of quality of life has been widely researched in the adult
population, interest in children’s quality of life did not gain momentum until the 1980s
(Eiser & Morse, 2001). Only a limited number of QOL studies have been conducted with
children, with much of the research focusing on the areas of pediatric oncology (Eiser,
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Eiser, & Stride, 2005; Odame et al., 2006; Russell, Hudson, Long, & Phipps, 2006) and
debilitating chronic illnesses, such as rheumatoid arthritis (Brunner et al., 2006; Riddle et
al., 2006; Sawyer et al., 2005) and cystic fibrosis (Janse, Sinnema, Uiterwaal, Kimpen, &
Gemke, 2004; Koscik et al., 2005; Thomas, Mitchell, O'Rourke, & Wainwright, 2006).
In addition, quality of life research with children is especially complicated
because children are constantly developing both physically and mentally throughout
childhood. The physical and mental changes that take place during childhood make it
difficult to determine whether changes in quality of life are caused by improvement or
deterioration in physical condition or whether such changes are masked by development
or adaptation (Vincent & Higginson, 2003). Furthermore, a child’s perception of and
interaction with the world is different than adults.
Early efforts to describe and measure quality of life in children focused on
functional problems and relied on assessments made by clinicians (Ditesheim &
Templeton, 1987; Eiser & Morse, 2001; Herndon et al., 1986). Herndon (1986) and
associates examined quality of life in 12 children who survived major burn injuries,
ranging in age from 9 months to 12 years. They evaluated quality of life based on degree
of scarring, performance of activities of daily living, and psychological adjustment. The
researchers found that one third of the children had excessive fear, regression, and
neurotic and somatic complaints, but all showed remarkable energy in adjusting and
adapting to their disabilities despite major physical and psychological traumas (Herndon
et al., 1986).
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Another early study of quality of life in children, which focused on functional
problems, was conducted by Ditesheim & Templeton (1987), who examined short and
long-term quality of life in 120 children following repair of high imperforate anus. The
researchers evaluated quality of life based on school attendance, social relations, and
physical capabilities centered on their fecal incontinence. Interestingly, one of the
researchers, Ditesheim, had undergone surgical repair of a high imperforate anus as a
newborn, which the researchers felt greatly added to the ability to get parents to open up
about their child’s problems. The results showed that after 10 years of age, a child’s fecal
continence ability became a major determinant of their quality of life.
The main criticism of these early examples of quality of life studies conducted
with children by Herndon et al. (1986) and Ditesheim & Templeton (1987) is that they do
not attempt to define quality of life and often quality of life was used interchangeably
with “social and psychological problems” or was restricted to demographic or clinical
indicators (Eiser & Morse, 2001). However, the findings from these early studies did
help to lead the way for modern quality of life work involving children by emphasizing
that children have the ability to adapt even after a major injury or surgery and that
children’s views about their disability are important (Eiser & Morse, 2001).
One group of researchers, Lansky and associates (L. L. Lansky, List, Lansky,
Cohen, & Sinks, 1985), made one of the first attempts to measure quality of life in
children by involving a parent-rated instrument measuring play in children (Eiser &
Morse, 2001). Lansky et al. (1985) believed that play is “the work of children,” and
therefore, an instrument measuring play would be a reflection of a child’s performance
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status. In addition, a child’s ability to engage in age-appropriate play influences not only
peer contacts, skill acquisition, and more general feelings of self-esteem but in essence is
a major part of overall quality of life (L. L. Lansky et al., 1985). The play-performance
scale was tested on 98 pediatric oncology patients, 29 of their siblings, and 40 healthy
children of hospital employees ranging ages 1 to 16 years (S. B. Lansky, List, Lansky,
Ritter-Sterr, & Miller, 1987). The researchers found the tool to be feasible, effective, and
able to be administered repeatedly to even extremely ill children. In addition, the parents
were reliable reporters of their child’s daily functioning, which was reflected by the fact
that the parent ratings on the play scale were similar to the global ratings of the oncology
nurses and other clinicians (S. B. Lansky et al., 1987).
From these early studies an increasingly larger and more sophisticated literature
concerning quality of life in children has emerged (Eiser & Morse, 2001). Much of the
current research involving QOL of children with chronic illness has focused on either
comparing children with chronic illness to “healthy” children using generic QOL
instruments or using disease-specific QOL instruments to measure the effect of the
disease on lifestyle (Eiser & Morse, 2001).
An extensive review of 137 articles measuring QOL in children was done by
Eiser & Morse (2001). Their review found that 43 of the articles were primarily
concerned with the development of new QOL measures, 79 reported subsequent
development of these same measures, and 15 used a battery approach to measure QOL
(Eiser & Morse, 2001). The reviewers found that despite the growth in development of
measures of QOL in children, many of the QOL tools had limitations such as limited
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psychometric data, lack of parallel forms for children and proxy raters, and lack of
understanding of a child’s ability to complete a paper-and-pencil questionnaire (Eiser &
Morse, 2001). Because QOL in children is a newly emerging field with a limited body of
empirical work, the authors recommended that more research be conducted using QOL
measures in children in order to gain experience that would guide development of a
second generation of more sophisticated measures (Eiser & Morse, 2001).
As stated earlier, the majority of the QOL research literature that has been
conducted with children has focused on potentially fatal and debilitating illness such as
cancer, cystic fibrosis, and arthritis. For example, a study involving 57 children with
juvenile idiopathic arthritis, compared the impact of different treatment options on QOL
(Riddle et al., 2006). The researchers found that the children receiving steroid treatments
experienced the most improved QOL compared to the other groups, despite greater
incidence of adverse side effects (Riddle et al., 2006). Another study, involving 25
children who survived brain tumors (astrocytoma or medullablastoma) compared QOL
between those treat with and without radiation (Odame et al., 2006). The results showed
that the survivors treated with radiation therapy had lower QOL scores and diminished
physical activity (Odame et al., 2006). However, only one recent study attempted to
compare QOL among children with various different chronic illnesses, including asthma.
For this study, the researchers examined differences in perception of quality of
life between 181 parents of children with cystic fibrosis, acute lymphatic leukemia,
juvenile idiopathic arthritis, or asthma and 37 pediatricians (Janse et al., 2004). The
results showed that in all patient groups the pediatrician assessed the child to have less
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pain/discomfort in comparison to the parents (Janse et al., 2004). In addition, clear
differences in perception of QOL between the parents of children with chronic illnesses
and physicians were found, however, the asthma group showed the least amount of
variance (Janse et al., 2004). One of the limitations of this study is the lack of direct
QOL assessment of the children involved. Although the perception of QOL of the
parents of children with chronic illnesses and their health care providers is important,
more important is the actual perception of QOL of the child who has the disease.
It appears from the review of the child QOL literature that the concept of QOL as
it relates to children remains nebulous. Therefore, for the purpose of this paper, the
remainder of this review will focus on the limited number of QOL research studies
relating to children with asthma and/or obesity. Due to the limited number of studies
examined for this review, methodology and gaps in the literature will be discussed at the
end of the section.
Quality of Life in Children with Asthma
The majority of studies regarding QOL and asthma have focused on adults. The
majority of the adult studies found asthma had mild impact on QOL except in those
subjects who had recently been hospitalized for an acute exacerbation (Gibson, Talbot,
Toneguzzi, & Population Medicine Group 91C, 1995). Due to the increasing prevalence
of asthma among children, research has now begun to emerge regarding childhood
asthma and quality of life. However, the number of studies conducted on child QOL and
asthma remains limited. The majority of studies have focused on development and
validation of disease-specific QOL instruments such as the Pediatric Asthma Quality of
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Life Questionnaire (PAQLQ) (Raat et al., 2005; Tauler et al., 2001), or the impact of
various treatments such as inhaled corticosteroids on QOL (Lemanske et al., 2002;
Murphy, Fitzpatrick, Cruz-Rivera, Miller, & Parasuraman, 2003). Few studies have
focused specifically on the impact of childhood asthma on QOL. For this review, only
three studies were found that specifically examined QOL in children with asthma.
Similar to the results found with adults, the limited number of QOL and childhood
asthma research studies have found minimal to moderate QOL impairment. In a study,
by Annett, Bender, Lapidus, DuHamel, & Lincoln (2001), the researchers examined the
relationship between quality of life and asthma using 339 subjects from a larger clinical
trial, the Childhood Asthma Management Program (CAMP), which examined children
with mild to moderate asthma (mean age, 9.3 years). The children in the study had mild
asthma symptoms during the 2 weeks before their 12-month follow-up clinic visits.
Scores from the Pediatric Asthma Quality of Life Questionnaire (PAQLQ) showed most
of the children were bothered “a bit” or “hardly at all” by their asthma. Children with
moderate asthma did report more activity limitations (5.71 v 5.44; P=.04). However, this
is a modest difference. The main limitations of this study can be found in the choice of
study population. The researchers did not include severe asthmatics in their sample and
only 29 (8.5%) of the sample were African-American. Including a larger minority
sampling and including more severe asthmatics would have strengthened the study and
made it more generalizable.
Another study examing quality of life among high school students found similar
results. Gibson, Henry, Vimpani, & Halliday (1995) examined asthma knowledge,
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attitudes, and QOL among 4161 high school students and 1104 of their teachers in New
South Wales, Australia. QOL was measured using the PAQLQ. It was reported that 23%
of the study subjects had asthma and this caused mild to moderate quality of life
impairment, especially with strenuous activity. Surprisingly, 22% of the asthmatic high
school students reported that they were current smokers, which was similar to that
reported by non-asthmatic adolescents (Gibson, Henry et al., 1995). One of the
limitations of this study is that the study sample was from Australia, which makes it
harder to generalize the results to the U.S. population. In addition, the researchers did not
report correlation results between the smoking asthmatics and those who reported QOL
impairment with strenuous activity. It would have been interesting to see if the current
smoker asthmatic subjects were the same ones reporting higher QOL impairment levels.
Furthermore, the researchers only examined adolescents with asthma; therefore, the
results are less generalizable to children with asthma.
In a similar study, Okelo and associates (2004) also focused on QOL and
adolescents with asthma. Their study included 185 adolescents with asthma and used
only the emotional measurement components of the PAQLQ as well as the Child Health
and Illness Profile-Adolescent Edition (CHIP-AE) to examine emotional QOL. In
addition, the researchers looked at health outcomes including emergency department
visits, hospitalizations, and missed school. The results showed that poorer emotional
QOL was associated with poorer control of asthma symptoms (P< .0001), missed school
(P < .05), and doctor visits for worsened asthma (P < .05) (Okelo et al., 2004). The main
limitation of this study was the use of self-reported data about asthma symptoms and only
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a modest response rate from the adolescent subjects. The researchers conclude from their
results that because of the association shown between emotional symptoms and asthma
severity, the evaluation of asthma-specific emotional QOL, should be included in the
assessment of all adolescents with asthma (Okelo et al., 2004).
Quality of Life in Children with Obesity
Whereas asthma research has found minimal to moderate impact on QOL, obesity
research has shown a significant affect on quality of life. Although relatively few
empirical studies have evaluated the effects of obesity on QOL, a review by Fontaine &
Barofsky (2001) found that the majority of studies published on obesity have indicated
that obesity impairs quality of life, and higher degrees of obesity are associated with
greater impairment. In addition, the majority of obesity QOL-related studies have
focused on the effects of weight reduction after gastric surgery (Fontaine & Barofsky,
2001). The majority of surgical intervention studies have found dramatic improvements
in QOL indices such as overall physical functioning, work capacity, mental health, selfesteem, social interaction, and general satisfaction with life (Fontaine & Barofsky, 2001).
However, the effect of obesity on the QOL of children and adolescents has received only
a limited amount of investigation. From an extensive review of the literature only five
studies were found examining QOL in obese children.
One of the few studies to examine QOL in obese children was a recent crosssectional study comparing quality of life scores in 106 obese children, 106 children with
cancer, and 401 healthy children ages 5 to 18 years using a pediatric QOL inventory
generic core scale, PedsQL 4.0 (Schwimmer et al., 2003). The results showed that the
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obese children were five times more likely to have an “impaired” quality of life compared
to healthy children- score of 67, compared to 83 (out of 100 total) (Schwimmer et al.,
2003). Overall the obese children reported significantly lower QOL (p<.001) in all
domains compared with the healthy controls. In addition, the analysis of the data showed
the likelihood of an obese child having impaired QOL was similar to a child or
adolescent diagnosed as having cancer. The researchers found this result unexpected and
important because previous studies have found that children diagnosed as having cancer
and who were receiving chemotherapy have the lowest QOL scores when compared with
healthy children and children with juvenile rheumatoid arthritis, type 1 diabetes mellitus,
and congenital heart disease. Furthermore, the researchers commented that although
obese children may also experience physical limitations and teasing from peers, they are
not exposed to the intense medical interventions and severe adverse effects that are
common in pediatric cancer (Schwimmer et al., 2003). The main limitation of this study
was that only children and adolescents with severe obesity were examined, whether
similar findings would be seen in children with lesser degrees of obesity is still unknown
(Schwimmer et al., 2003).
A second study, Friedlander, Larkin, Rosen, Palermo, & Redline (2003), also
examined QOL in obese children. A cross-sectional analysis of 371 children ages 8 to 11
years old examined QOL in overweight and at risk for overweight school-aged children
compared to normal weight peers (Friedlander et al., 2003). 17.5% of the children
sampled were overweight (BMI >95th percentile) and 12.4% were considered at risk for
overweight (BMI 85th-95th percentile). QOL of was measured using the Child Health
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Questionnaire-Parent Form 50 (CHQ-PF50), which was completed by the child’s parent.
The results showed that the overweight children scored significantly lower on the
psychosocial health summary (p<.001) and on subscales measuring self-esteem (p<.001),
physical functioning (p=.01), behavior (p=.001), and global general health (p<.001). In
addition, the parents, of the children who were overweight, reported higher levels of
emotional distress because of their child’s health. Children at risk for overweight only
scored significantly lower for physical functioning. The main limitation of this study was
the use of parental reports to measure QOL as opposed to children’s self-reports, which
may have been more accurate. Furthermore, although asthma was specifically included
as a covariate because of its association with obesity in the literature, the analysis of this
relationship was not reported.
Additionally, a third study, Swallen, Reither, Haas, & Meier (2005), conducted a
cross-sectional analysis using data from the 1996 National Longitudinal Study of
Adolescent Health, a nationally representative sample of adolescents in grades 7 to 12
during the 1994-1995 school year. The subjects totaled 4743 with 59% non-Hispanic
white, 21% non-Hispanic black, 12% Hispanic, 3% Asian, and 5% other. The
researchers measured health-related quality of life by using a tool they created based on
the four dimensions of the Pediatric Quality of Life Inventory (PedsQL), physical health,
emotional functioning, social functioning, and school functioning. The results found that
adolescents who were overweight (OR: 2.17; 95% CI) or obese (OR: 4.49; 95% CI) were
significantly more likely to report poor general health than adolescents with normal BMI.
However, only the obese 12-14 year olds reported lower self-esteem (OR: 3.47, 95%CI)
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and poorer school/social functioning (OR: 2.33; 95% CI). The researchers speculated
that the possible reason for why in most adolescents they studied, there appears not to be
a relationship between BMI and psychosocial QOL, is that because overweight is now
more common among adolescents maybe the new cohort of young Americans is more
tolerant of weight differences (Swallen et al., 2005). One of the limitations of this study
was the use of self-reported physical health measurements. The adolescents studied may
have under-reported their health problems, thus improving their QOL score. Another
limitation of this study was the use of a researcher created HRQL tool. Although the tool
was based on the PedsQL, which has strong reliability and validity, the new version
created by the researchers of this study had not been previously tested. Therefore, the
validity of the results are questionable.
The fourth study reviewed which examined QOL in overweight children was a
cross-sectional analysis of 1456 school children age 9 to 12 years conducted in Victoria,
Australia (Williams et al., 2005). QOL was measured using the parent-proxy and child
self-reported PedsQL 4.0 questionnaires. Of the 1456 participants, 1099 (75.5%) were
classified as not overweight, 294 (20.2%) overweight, and 63 (4.3%) obese (Williams et
al., 2005). The results showed at the subscale level, decreases in physical and social
functioning for obese children compared with children who were not overweight (P<
.001) (Williams et al., 2005). Differences in total and physical PedsQL scores between
not overweight and overweight were not significant. Of the three groups, obese children
had the lowest overall QOL scores (P < .001)(Williams et al., 2005). One of the strengths
of this study was the use of trained field workers to measure children’s heights and
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weights. However, one of the limitations of this study was the use of parent-proxy
questionnaires to measure QOL.
The fifth and final study reviewed regarding QOL and obesity in children,
compared 182 obese and non-obese children and adolescents recruited from community
pediatric clinics and a hospital-based obesity clinic in Israel using the Pediatric Quality of
Life Inventory (PedsQL) questionnaire (Pinhas-Hamiel et al., 2006). The emotional and
school domains scores of the moderately obese children were similar to the normal
weight children. However, moderately obese children did demonstrate significantly
lower scores on the physical domain component of the PedsQL when compared to the
normal weight children. (P<0.01) Children with severe obesity scored significantly lower
in all domains compared to normal weight children (P< 0.01) (Pinhas-Hamiel et al.,
2006). Although, this study was conducted in Israel, one of it’s strengths is that the
obesity rates among adults in Israel are similar to the U.S. and therefore the results could
theoretically be generalized to the U.S.
Obesity, Asthma, and QOL in Children
While a small number of studies related to childhood obesity and QOL have been
reported, there is a significant lack of studies examing both asthma and obesity together
with quality of life. Only three studies were found that examined all three areas. The
first study was conducted by a group of German researchers. Ravens-Sieberer, Redegeld,
& Bullinger (2001) compared quality of life in 1019 children with obesity (n=584),
asthma/atopic dermatitis (n=330), or both (n=105). QOL was measured using the
German KINDL quality of life questionnaire, a 24 item instrument with six dimensions
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and a total score as well as a chronic generic and an obesity module. Among the three
groups, the results showed higher impairment in QOL in children with obesity, which
improved following obesity treatment. In addition, QOL was found to be dependent on
age and gender with increased age over 13 years and female gender having the lowest
QOL scores (Ravens-Sieberer, Redegeld, & Bullinger, 2001). The main limitation of this
study is the use of the German KINDL QOL questionnaire, which has been used only
minimally in QOL research studies. The questionnaire’s limited use and the fact that it
was originally written in German make it difficult to generalize the results to the U.S.
population. In addition, a 3-way-variance analysis was conducted to identify differences
in KINDL scores between groups, however, only the details of the low QOL results for
the obesity group were reported and discussed.
The second study to examine all three variables, QOL, asthma, and obesity, was a
pilot study conducted by researchers, Blandon Vijil, Del Rio Navarro, Berber Eslava, &
Sienra Monge (2004), in Mexico. The study subjects consisted of a total of 100 obese,
overweight, and normal weight children with intermittent or mild persistent asthma
ranging in age 7 to 17 (Blandon Vijil, Del Rio Navarro, Berber Eslava, & Sienra Monge,
2004). Of the 100 subjects, 29 were categorized as normal weight, 18 overweight, and 53
obese. In addition, out of the 100 subjects in the study 66% were male and 34% female
(Blandon Vijil et al., 2004). The subjects were administered the Spanish version of the
PAQLQ. The results showed significant differences in quality of life in the obese
asthmatic group only (p<0.000). No differences were found between the normal weight
and overweight asthmatics (p=1). As well as, no significant differences were found
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between genders. One of the limitations of this study is the fact that it was only a pilot
study and therefore only a small sample group was used. However, the preliminary
results are promising and open to further investigation.
The third and final study reviewed was conducted in the Netherlands using a
cross-sectional study design of 1758 school children age 7 to 10 years (van Gent et al.,
2007). Quality of life was evaluated using the Pediatric Asthma Quality of Life
Questionnaire (PAQLQ). For all three domains of quality of life; symptoms, emotions,
and activity, children with both asthma and excessive body weight had lower scores than
children with either asthma alone or excessive body weight alone (P<.01) (van Gent et
al., 2007). One of the limitations of this study was the use of the PAQLQ to measure
QOL in children, who did not have asthma, and then use that data to measure QOL. The
PAQLQ tool developed by Dr. Juniper (Juniper, Guyatt, Feeny, Griffith, & Ferrie, 1997),
was specifically created to measure QOL in children with asthma and has only been
validated in children with asthma. Therefore, the study results regarding lower QOL
scores for overweight children with asthma compared to children with asthma are valid.
However, the significance of those scores compared to normal weight children and
overweight children are debatable.
In conclusion, the reviewed studies by Ravens-Sieberer (2001), Blandon Vijil
(2004), and van Gent (2007) are similar in that they all examined quality of life, obesity,
and asthma in children and all were conducted outside the United States. In addition, all
three studies found that children with obesity have the highest rate of impairment in
quality of life. Taking this concept further, the studies by Blandon Vijil (2004) and van
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Gent (2007), using the PAQLQ, found that obesity combined with asthma significantly
lowered QOL scores. It is important for these findings to be replicated and expanded on
by researchers here in the U.S. in order to determine ways to improve the quality of life
of obese children with asthma.
Review of Methodology
As stated earlier, quality of life is difficult to study in children because children
and adolescents are constantly developing both physically and mentally. Of the studies
examined for this review, all used a comparative study design (Annett et al., 2001;
Blandon Vijil et al., 2004; Friedlander et al., 2003; Gibson, Henry et al., 1995; Okelo et
al., 2004; Pinhas-Hamiel et al., 2006; Ravens-Sieberer et al., 2001; Schwimmer et al.,
2003; Swallen et al., 2005; van Gent et al., 2007; Williams et al., 2005). Comparative
designs are hypothesis-testing approaches designed to build support for theory (Brink &
Wood, 1998). One of the weaknesses of this type of design is the lack of manipulation of
the independent variable. In the above studies, the independent variables included
weight/height (BMI) and/or asthma severity, both of which can only be observed and not
directly manipulated. This lack of control of the independent variable is a threat to the
internal validity. However, the strength of this design is that it provides external validity
and allows generalizations to be made because of the less rigid control of the variables
and the use of a field setting (Brink & Wood, 1998).
Another strength of the studies examined is the extent of sample sizing. In the
studies reviewed, the sample size ranged from 100 to over 1,000 subjects (Annett et al.,
2001; Blandon Vijil et al., 2004; Friedlander et al., 2003; Gibson, Henry et al., 1995;
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Okelo et al., 2004; Pinhas-Hamiel et al., 2006; Ravens-Sieberer et al., 2001; Schwimmer
et al., 2003; Swallen et al., 2005; van Gent et al., 2007; Williams et al., 2005). The
relatively large sample sizes used in these studies make the results obtained from them
more generalizable to the rest of the population.
None of the studies reviewed used an experimental design. An experimental
study design requires manipulation of an independent variable, randomization, and a
control group. The independent variables, weight/height (BMI) and asthma severity
cannot be deliberately manipulated. Only three of the studies (Annett et al., 2001;
Friedlander et al., 2003; Swallen et al., 2005) reviewed used random sampling for
selection of subjects. However, over half of the studies reviewed used a control group for
comparison (Friedlander et al., 2003; Gibson, Henry et al., 1995; Pinhas-Hamiel et al.,
2006; Schwimmer et al., 2003; Swallen et al., 2005; van Gent et al., 2007; Williams et al.,
2005).
In a quasi-experimental design, one of the three properties of an experimental
design is missing (Trochim, 2001). Randomization or a control group can be missing and
still qualify as a quasi-experimental design, however, manipulation of the independent
variable is still required. None of the studies reviewed contained manipulation of the
independent variable therefore neither the experimental nor quasi-experimental designs
apply.
Due to the inability to manipulate the independent variables, weight/height (BMI)
and/or severity of asthma, the comparative research design used unanimously by the
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studies examined for this review is the most applicable design to explore quality of life in
children with asthma and obesity.
Gaps in the Literature
Asthma and QOL
Quality of life in children with cancer and chronic illnesses, such as rheumatoid
arthritis and cystic fibrosis, has been extensively researched. However, quality of life
research involving asthma in children has received little attention even though asthma is
the number one chronic illness among children and the number one cause of
hospitalization (Mannino et al., 2002). The majority of the limited number of studies
examing quality of life in asthmatic children have used the PAQLQ to measure QOL and
have found only minimal to moderate impairment (Annett et al., 2001; Gibson, Henry et
al., 1995). These studies have shown that QOL is a good indicator of health behaviors.
For example, if a child’s quality of life is improving, it is a good sign that their asthma is
being properly controlled. However, additional studies need to be conducted using
disease-specific QOL tools such as the PAQLQ in order to enhance development of more
sophisticated measures of QOL in children (Eiser & Morse, 2001). Furthermore, parents
often can have a poor perception of the problems and emotions their children with asthma
suffer, and therefore, more studies need to be conducted using QOL tools, such as the
PAQLQ, which have a child as well as parent-version of the tool (Roger, 1999).
In addition, there is a lack of studies examining QOL using multiple measures.
For example, using both a generic QOL tool, such as the PedsQL, and a disease-specific
tool, such as the PAQLQ, to measure QOL. The use of a single child-completed
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questionnaire may not capture the complexity of the objective (activities and symptom
frequency) and subjective aspects (feelings about activities and symptoms) of QOL
(Annett et al., 2001). Therefore, more studies need to be conducted using multiple
measures to assess QOL, including one or more child-completed QOL questionnaires as
well as assessment of specific health status domains including psychosocial factors such
as child-coping strategies and child behavioral/emotional characteristics (Annett et al.,
2001).
Studies need to be conducted using accurate height and weight measurements as
well as asthma symptoms confirmed by a medical professional in order to strengthen and
clarify findings from previous studies. Studies examining both obesity and asthma
together have relied on self-reported asthma symptoms and/or self-reported height and
weight (Chinn & Rona, 2001; Figueroa-Munoz et al., 2001). Self-report is unreliable.
Self-reported data about recent asthma symptoms is subject to limitations of recall, recall
bias, and selection bias (Okelo et al., 2004).
There is a lack of studies examining all levels of asthma severity and QOL. In
addition, there is a lack of studies examining specifically QOL of children with asthma.
The two studies reviewed, which included mild to severe asthma, were conducted only
with adolescents (Gibson, Henry et al., 1995; Okelo et al., 2004). The one study reviewed
that examined QOL in children with asthma (Annett et al., 2001) included only mild to
moderate asthmatics in the sample. Asthma severity in adults has been shown to
contribute to QOL impairment (Juniper, Svensson, Mork, & Stahl, 2004). This important
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finding needs to be correlated with QOL findings in children as well as adolescents by
examing all degrees of asthma severity.
Higher prevalence and severity of asthma symptoms have been found in
minorities, especially African-Americans (CDC, 2002). However, there is a paucity of
studies which examine QOL in minority children with asthma. The one study reviewed
by Gibson, Henry, Vimpani, & Halliday (1995) was conducted in Australia and
obviously did not include African-Americans. The two other studies reviewed (Annett et
al., 2001; Okelo et al., 2004) included only a small sampling of minority children and
adolescents ranging from 8.5% to 16.3%. More studies need to be conducted with a
larger sampling of minority populations.
Childhood Obesity and QOL
Despite the alarming increase in childhood obesity over the last two decades,
there is a disturbing lack of studies examining childhood obesity and quality of life. It is
obvious from the lack of studies found examining childhood obesity and QOL that more
studies need to be conducted in this area of research. The results of the five studies
reviewed are confusing because four different approaches to measuring QOL were
utilized. Schwimmer et al. (2003) used the PedsQL questionnaire, Friedlander et al.
(2003) used parental report using the CHQ-PF50, Swallen et al. (2005) used their own
self-created version of the PedsQL, and Williams et al. (2005) and Pinhas-Hamiel et al.
(2006) used both the parent-proxy and the child self-report version of the PedsQL. The
results on the impact of childhood obesity on QOL varied from severe QOL impairment
to only poor general health.
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Additional studies need to be conducted examing overweight and obese children
and adolescents before conclusions can be drawn about the impact of childhood obesity
on QOL. In addition, more studies need to be conducted looking at the long-term effects
of childhood obesity on QOL. Furthermore, future research into childhood obesity needs
to include minority children because of the higher risk of obesity among minority
children.
Obesity, Asthma, and QOL in Children
Only three studies were found for this review that examined all three variables in
children; obesity, asthma, and quality of life. All three studies by Ravens-Sieberer et al.
(2001), Blandon Vijil et al. (2004), and van Gent et al. (2007) were conducted outside the
United States. Although the incidence of childhood obesity and asthma has been
increasing worldwide, the US has seen the highest increases in both conditions.
Therefore, further studies need to be conducted here in the US in order to understand the
significance of childhood obesity and asthma on QOL.
In conclusion, there is a significant dearth of studies examing asthma and
childhood obesity and the impact these conditions have on QOL. In addition, even
though there is a higher incidence of obesity and asthma in African-Americans, there is a
lack of inclusion of minority populations in examing how asthma and obesity are
impacting QOL in children. Additional research needs to done to assess how two
increasingly common health conditions, asthma and obesity, are together affecting the
quality of life of children.
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Theoretical Framework
The framework that will guide this dissertation is the revised health-related
quality of life model developed by C. E. Ferrans and associates (2005). The original
health-related quality of life (HRQOL) model was developed by Wilson & Cleary in
1995. Their model was one of the first conceptual models of HRQOL that incorporated
the viewpoint of the patient. They accomplished this by including in their model the
patient’s perception of symptoms and overall quality of life, as well as values (C. E.
Ferrans, 2005). Their model contained conceptually distinct measures of HRQOL which
included five levels: biological and physiological factors, symptoms, functioning, general
health perceptions, and overall quality of life (Wilson & Cleary, 1995). In addition, the
patient’s values and preferences were shown as contributing to the last two levels, general
health perceptions and overall quality of life.
The original model was revised in 2005 by Ferrans and associates in three
substantive ways: arrows were added to show that biological function is influenced by
characteristics of both individuals and environments; non-medical factors were deleted
and are understood to be part of the characteristics of the individual and environment; and
labels were omitted on the arrows to enhance clarity (C. E. Ferrans, Zerwic, Wilbur, &
Larson, 2005). The final revised Wilson and Cleary model for health-related quality of
life is seen in Figure 1.
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Figure 1. Revised Wilson and Cleary Model for Health-Related Quality of Life

In the revised model of HRQOL by Ferrans (2005), both individual and
environmental characteristics are shown influencing the five distinct types of measures of
patient outcomes, which make up HRQOL. Characteristics of the individual are
categorized as demographic, developmental, psychological, and biological factors that
influence health outcomes. BMI is an example of a biological factor. Characteristics of
the environment are categorized as either social or physical. Social environmental
characteristics are the interpersonal or social influences that affect health outcomes,
including the influence of family, friends, and healthcare providers (C. E. Ferrans et al.,
2005). Physical environmental characteristics include settings such as the home,
neighborhood, and workplace that influence health outcomes either positively or
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negatively (C. E. Ferrans et al., 2005). For example, neighborhoods with walking paths
and bicycle trails encourage physical activity.
The five types of measures of patient outcomes, which are influenced by the
characteristics of the individual and the environment, include biological function,
symptoms, functional status, general health perceptions, and overall quality of life. First,
biological function is defined as the function of cells, organs and organ systems, which
can be assessed through such indicators as laboratory tests, physical assessment, and
medical diagnoses (C. E. Ferrans et al., 2005). Second, symptoms refers to the physical,
emotional, and cognitive symptoms perceived by the patient. Symptoms can be
measured by frequency, intensity, and distress. The third component, functional status
includes physical, psychological, social and role function with the focus being on the
optimization of the function that remains (C. E. Ferrans et al., 2005). A way to assess
functional status would be to measure aerobic capacity by using a symptom-limited
exercise test, which measures maximal oxygen uptake (C. E. Ferrans et al., 2005). The
fourth component is general health perceptions, which is a synthesis of all the various
aspects of health in an overall subjective assessment. Ferrans (2005) states that this
component of the model is best measured using a single global question asking people to
rate their health on a Likert scale ranging from poor to excellent. The fifth and final
component is overall quality of life. Overall quality of life is defined as subjective wellbeing, which reflects how happy or satisfied someone is with life as a whole. Overall
quality of life includes the domains of health and functioning, psychological and spiritual,
family, social, and economic (C. E. Ferrans, 1996). Ferrans (2005) recommends this
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final component be measured through a single global question, asking how satisfied the
individual is with life in general, or through a series of questions about satisfaction with
various aspects of life.
Although there is a lack of published literature on the relatively new, revised
model of HRQOL by Ferrans (2005), the description of QOL presented is sound, making
a distinction between health-related quality of life and overall quality of life. This
distinction will only enhance the understanding of the concept of QOL and was wellsuited for this study.

CHAPTER THREE
METHODOLOGY
Purpose of the Study
The purpose of this study was to examine the differences in QOL and health
outcomes in two different groups; overweight children with asthma and non-overweight
children with asthma.
Design and Setting
A descriptive, comparative survey design was used for this study. The setting
was a pediatric asthma clinic affiliated with a large free-standing Midwestern pediatric
hospital. In addition, the geographic area where this study took place, has one of the
highest asthma mortality rates in the United States (Galatzer-Levy, 2003).
Sample
The sampling method for this study was a convenience sample. The sampling
took place over a 13 month period from July 2008 to August 2009. The sample was
separated into two groups, overweight and non-overweight children with asthma. The
sample consisted of 90 children age 9 to 14 years of age; 54 normal weight and 36
overweight.
Inclusion/Exclusion Criteria
The inclusion criteria was children ages 9 to 14 years of age. In addition, only
children with mild persistent, moderate persistent, and severe persistent asthma were
71
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included in the study. Mild persistent asthma is defined as having day symptoms less
than two days a week requiring the use of a beta2-agonist and night symptoms, such as
cough or wheezing less than 3-4 times a month (National Asthma Education and
Prevention Program, 2007). Moderate persistent asthma is defined as having day
symptoms requiring daily use of a beta2-agonist and night symptoms once a week or
more but not nightly (National Asthma Education and Prevention Program, 2007).
Severe persistent asthma is defined as having continual symptoms of cough, wheeze,
chest tightness or difficulty breathing requiring frequent us of a beta2-agonist as well as
frequent night symptoms (National Asthma Education and Prevention Program, 2007).
For each subject, asthma severity classification was determined by a physician prior to
the child’s visit to the asthma clinic.
For the purpose of this study, only the English version of the Pediatric Asthma
Quality of Life Questionnaire was used. Therefore, subjects were required to read and
write in English in order to be included in the study group.
Further exclusion criteria included children who were severely developmental or
motor delayed due to the potential difficulty in administering the QOL questionnaire to
these types of children and to eliminate the possibility of confounding variables. Also, in
order to reduce additional confounding variables, children with chronic illnesses other
than asthma (i.e. diabetes, rheumatoid arthritis, cystic fibrosis) were excluded from the
study as well.
The overweight inclusion criteria used for this study followed the current
recommended definition of overweight in children (CDC, 2009a). Childhood overweight
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was defined as a BMI between the 85 and 94 percentile for age and gender and obese
th

th

was defined as having a BMI at or above the 95th percentile for age and gender (CDC,
2009a). Both overweight and obese children were included in the study.
Power Analysis
In a review of the literature using quality of life questionnaires, the tools reviewed
had more than adequate power with the sample sizes used in the studies. In a research
study by Schwimmer, Burwinkle, & Varni (2003) examining obesity and quality of life, a
total of 106 overweight children were compared to 106 children with cancer and 401
healthy children. The results of the study showed a significant difference between groups
with reported effect sizes ranging from 0.78 – 2.01 on the different quality of life
subscales. In a study by Guyatt, Juniper, Griffith, Feeny, & Ferrie (1997) using the
Pediatric Asthma Quality of Life Questionnaire (PAQLQ), the same tool which will be
used for this study, significant results were found at an alpha of .001 to .05 for withinsubject change. The power analysis reported for this study resulted in an effect size of
1.00 using a total of 54 subjects (G. H. Guyatt, Juniper, Griffith, Feeny, & Ferrie, 1997).
Based on the above review of the literature and statistical consultation (K. Hyung,
personal communication, June 1, 2007) a power analysis was done in order to calculate
the appropriate sample size needed for this study. A total sample size of 100 subjects (50
per group) was determined to provide 80% power to detect a difference of 0.57 in effect
size (effect size = mean difference divided by the standard deviation) with a two-sided ttest and alpha = 0.05.
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The final number of total subjects achieved for this study was 90; 54 normal
weight and 36 overweight and obese. A posterior power analysis found a total of 66
subjects would detect a difference of 0.80 in effect size with a two-sided t-test and alpha
= 0.05, and 159 subjects would detect a difference of 0.50 in effect size (B. Jegier,
personal communication, September 8, 2009). A power analysis using “G Power”
computer software (Faul & Erdfelder, 1992) was calculated for a two-sided t-test and
alpha = 0.05 based on the achieved study sample (N1 = 54, N2 = 36). The results showed
the study sample had a power of 63% with the ability to detect a difference of 0.50 in
effect size and a power of 95% to detect a difference of 0.80 in effect size.
Protection of Human Subjects
IRB approval was obtained from the participating children’s hospital as well as
Loyola University, prior to the start of the study. Informed consent was obtained from
the child’s legal guardian, as shown in Appendix A. If the child’s parent or legal
guardian were not present at the clinic visit then they were not allowed to participate in
the study.
Children 12 years of age and older were given a written assent form to sign. The
assent form contained the same elements of the parental consent form but the language
was modified in order to be more understandable to children, as shown in Appendix B.
For children under 12 years of age, verbal assent was obtained and certified by the
individual explaining the study to the subject. For their participation in the study the
children were allowed to pick an item from an assortment of stickers and pencils, as
compensation for their participation in the study.
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Confidentiality was maintained throughout the study. In addition, all Health
Insurance Portability and Accountability Act (HIPAA) regulations were followed as
required by the federal government. Unfortunately, full anonymity was not possible for
this study since the subjects were not randomly chosen. However, identifying
information was not made available to anyone who was not directly involved in the
study. All the data was coded. In addition, all data collected was stored in a locked file
cabinet in the principal investigator’s office when not in use for analysis.
Measurement
The key variables for this study were asthma, overweight, quality of life, and
health outcomes. Asthma and overweight were the main independent variables along
with age, gender, socioeconomic status, and race/ethnicity. Quality of life and health
outcomes were the main dependent variables. Asthma related health outcomes included
missed number of school days, ER visits, hospitalizations, number of days wheezing, and
spirometry values.
Anthropometric Measurement
Children were weighed and measured with their clothes on and shoes off as per
the standard asthma clinic procedure. Weights were measured in kilograms using a
calibrated, hospital-grade, Detecto mechanical scale (Detectoscale.com). The validity of
the scale was established by the manufacture of the equipment and the certification of its
use by the American Academy of Pediatrics.
The subject’s height was measured to the nearest centimeter using a calibrated
wall-mounted Accustat stadiometer (Genentech; San Francisco, CA). Subjects were
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measured without shoes and were asked to stand as erect as possible with their heels
together, looking straight ahead as per standard asthma clinic procedure. The height
measurements were converted to meters squared and used with the weight in kilograms to
calculate the body mass index for each subject. Both the Detecto mechanical scale and
the Accustat stadiometer were checked for accuracy and calibrated annually by the
bioengineering department of the hospital.
Definition of Overweight
Body mass index (BMI) was calculated by weight in kilograms divided by the
square of the height in meters. BMI percentiles for age and gender, which have been
established by the Centers for Disease Control and Prevention using data from the
National Health and Nutrition Examination Survey III (NHANES III) were used to
identify overweight children for this study (Kuczmarski et al., 2000; Ogden, Flegal,
Carroll, & Johnson, 2002). The CDC Body Mass Index-For-Age Percentile growth
charts can be found in Appendix C. BMI at or above the 85th percentile for age and
gender was defined as overweight. The subject’s BMI was calculated from the height
and weight measurements obtained the day of their clinic visit.
Definition of Asthma
Children with asthma were recruited from the asthma clinic. As per clinic
protocol, all children were prescreened and given as asthma severity classification by a
physician prior to their first asthma clinic appointment. For this study, only children with
mild to severe persistent asthma classifications were used as subjects. As stated
previously, mild persistent asthma was defined as having day symptoms less than two
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days a week requiring the use of a beta2-agonist and night symptoms, such as cough or
wheezing less than 3-4 times a month (National Asthma Education and Prevention
Program, 2007). Moderate persistent asthma was defined as having day symptoms
requiring daily use of a beta2-agonist and night symptoms once a week or more but not
nightly (National Asthma Education and Prevention Program, 2007). Severe persistent
asthma was defined as having continual symptoms of cough, wheeze, chest tightness or
difficulty breathing requiring frequent us of a beta2-agonist as well as frequent night
symptoms (National Asthma Education and Prevention Program, 2007). In addition,
spirometry measurements were conducted as per clinic protocol prior to the subject’s
clinic visit, which further established the diagnosis of asthma.
Spirometry
Measurement of pulmonary function was obtained through spirometry testing
performed at the asthma clinic. Spirometry is a physiological test that measures how an
individual inhales or exhales volumes of air and is used as a screening test of general
respiratory health (Miller et al., 2005). Spirometry was performed at the time of the
subject’s clinic appointment using a KoKo spirometer (Pulmonary Data Service;
Louisville, CO). Spirometry was performed as per standard clinic procedure by a
spirometry certified registered nurse with children standing and with nose clips. All
spirometric assessments were performed according to American Thoracic
Society/European Respiratory Society (ATS/ERS) standards (Miller et al., 2005). All
spirometric values examined for this study are listed and described in Table 6 (Arnall,
1999; Spahn, Stewart, & Chipps, 2008).
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Table 6. Description of Common Spirometric Test Values
Abbreviation
FVC
FEV1
FEV1/FVC
FEF 25-75%
PEFR

Name
Forced Vital
Capacity
Forced Expiratory
Volume in 1 Second
FEV1%
Forced Expiratory
Flow 25-75%
Peak Expiratory
Flow Rate

Description
The volume of air that can forcibly be blown out after a full
inspiration, until no more can be expired.
The maximum volume of air which can be forcibly exhaled in the
first second during the FVC maneuver.
This is the ratio of FEV1 to FVC. The amount of air exhaled in the
first second (FEV1) divided by the total amount of air exhaled
during a maximal forced exhalation (FVC).
The average flow of air coming out of the lungs during the middle
half of the forced viral capacity (FVC).
The maximum flow rate achieved during the forced vital capacity
(FVC) maneuver beginning after full inspiration and starting and
ending with maximal expiration.

Health Outcomes
For each subject, the parent/guardian was asked to complete a sociodemographic
questionnaire which included asthma related health questions that were used to measure
health outcomes, as shown in Appendix D. The health outcomes measured included
asthma related school absences, number of emergency department (ED) visits, number of
unscheduled doctor or clinic visits for asthma, and number of hospitalizations over the
last 6 months. In addition, the questionnaire assessed for the number of days the child
wheezed and the number of nights the child was awakened by asthma over the two weeks
prior to their clinic appointment. These particular health outcomes were chosen because
they are good indicators of asthma management and severity (National Asthma Education
and Prevention Program, 2007). In addition, in a similar study, which examined asthma
symptoms in overweight and non-overweight children with asthma, the researchers found
that overweight children had a higher incidence of ED use and increased days reported
wheezing (Belamarich et al., 2000).
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Quality of Life
Quality of life was measured using the Pediatric Asthma Quality of Life
Questionnaire (PAQLQ) developed by Dr. Elizabeth Juniper. The PAQLQ was designed
to measure asthma-specific quality of life in children age 7 to 17 years and includes
problems identified by children with asthma as being most important and troublesome to
them in their everyday lives (Juniper, 1997). The PAQLQ has been translated into more
than 30 languages, however, only the English version of the questionnaire was utilized
for this study.
The PAQLQ is a 23-item, 7-point Likert scale covering three domains. The three
domains are symptoms (consisting of 10 items, including shortness of breath, wheeze,
cough, tightness of chest, and tiredness), emotional function (consisting of 8 items,
including frustration, fear, anxiety, anger, and feeling different and left out), and activity
limitation (consisting of 5 items, including physical, social, school, and sleeping)
(Juniper, 1997). The 7-point response scale ranges from 1 = extremely bothered/all of the
time to 7 = not bothered/none of the time, the lower the score the greater the level of
impairment. Each item is equally weighted therefore analysis of the results can be done
directly from the recorded score for each item. The results are calculated as the mean
score for each of the domains as well as the overall quality of life, which is the mean
score of all the items. A Cronbach alpha reliability coefficient of .84 has been reported
for this tool (Juniper, 2005). The PAQLQ takes approximately 10 to 15 minutes to
complete.
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The PAQLQ is available in both an interviewer and self-administered format. For
the purpose of this study, the self-administered version was used as shown in Appendix
E. The reading level for the self-administered PAQLQ was calculated at a 9 year old
reading level using Fry’s Readability Graph (Fry, 1977; Schrock, 1995). The reading
level for the PAQLQ concedes well with the age range of 9 to 14 year olds selected for
this study.
Procedure for Data Collection
Prior to their clinic appointment, potential study subjects were identified from the
list of scheduled appointments by the asthma clinic nurses. Subjects were asked to
participate in the study when they arrived for their scheduled asthma clinic appointment.
If the subjects agreed to participate, consent/assent was obtained, and the parent or legal
guardian was given the demographic questionnaire to complete. The child was given the
Pediatric Asthma Quality of Life questionnaire to complete. After completing the
questionnaires, the child’s age, gender, height, weight, and the spirometry readings were
attached to the questionnaire with all identifiers removed. An identifying code number
was written in the top right hand corner.
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CHAPTER FOUR
RESULTS
Statistical analysis was completed using Statistical Package for the Social
Sciences (SPSS) version 16.0 statistical software. Descriptive statistics were used to
describe and summarize overall data. For continuous dependent outcomes, a one-way
analysis of variance (ANOVA) was used to assess for differences between groups. For
nominal dependent outcomes a nonparametric Pearson two-way chi squared analysis was
conducted. For ordinal and non-normally distributed dependent outcomes, a KruskalWallis one-way analysis of variance was used. In addition, a multiple regression analysis
was conducted to identify factors which were most predictive of quality of life.

Sample Characteristics
General Sample Characteristics
A total of ninety children were recruited for the study. Data was analyzed only if
the child and their parent/legal guardian completed both the PAQLQ and demographic
questionnaire. All 90 children and their parent/legal guardian completed both
questionnaires; therefore all 90 subjects and the data obtained were used for analysis.
As shown in Table 7, the majority, 68.9%, of the children were male (N = 62).
31.1% (N = 28) of the children were female. The age range of the children were 9 to 14
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years of age, with a mean of 11.37 (SD = 1.83). In addition, the majority of the children
were white, 43.3% (N = 39). 26.7% (N = 24) of the children were identified as black or
African American, 23.3% (N = 21) Hispanic or Latino, 5.6% (N = 5) Asian, and 1.1% (N
= 1) other.
Table 7. Age, Gender, Ethnicity Characteristics for Subjects
Characteristic
Age

Gender
Ethnicity

Group
9
10
11
12
13
14
Male
Female
White
Black
Hispanic or Latino
Asian
Other

N Percent
22
24.4
12
13.3
12
13.3
14
15.6
15
16.7
15
16.7
62
68.9
28
31.1
39
43.3
24
26.7
21
23.3
5
5.6
1
1.1

Of the parent/legal guardians completing the sociodemographic questionnaire, the
majority (55.6%, N = 50) reported having completed 2 years of college or more. Income
level was more varied with 23.3% (N = 21) reporting a yearly income level of less than
$25,000 and 27.8% (N = 25) reporting a yearly income level of $100,000 or more. Only
one parent/legal guardian refrained from reporting education level and a total of 6
participants did not report income level. Reported education and income levels are
shown in Table 8.
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Table 8. Education and Income Levels
Education

Completed less than 8th grade
High school diploma or GED
Trade School
2 or 4 year college degree
Graduate degree
Total
Missing

Income
Less than $25,000/yr
$25,000-49,999/yr
$50,000-74,999/yr
$75,000-99,999/yr
$100,000 a year or more
Total
Missing

Frequency Percent
9
29
1
32
18
89
1

10.0
32.2
1.1
35.6
20.0
98.9
1.1

Frequency Percent
21
14
13
11
25
84
6

23.3
15.6
14.4
12.2
27.8
93.3
6.7

BMI Characteristics
Body mass index (BMI) percentile scores for age and gender were calculated for
each child from the height and weight measurements obtained the day of their clinic visit.
This calculation was then used to determine whether the child was normal weight,
overweight, or obese. The majority of the children were normal weight (60.0%, N = 54),
with 68.5% male (N = 37) and 31.5% (N = 17). The total percentage of overweight
children for the sample was 21.1% (N = 19), with the majority, 78.9% male (N = 15) and
only 21.1% female (N = 4). The total percentage of obese children for the sample was
18.9% (N = 17), with 58.8% male (N = 10) and 41.2% female (N = 7). Combined, a total
of 36 (40%) of the children were overweight or obese, with the majority male, 69.4% (N
= 25) and 30.6% female (N = 11). Gender and BMI characteristics are shown in Table 9.
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Table 9. Body Mass Index Characteristics for Children by Gender
Child BMI
Normal Weight
Male
Female
Total Sample
Overweight
Male
Female
Total Sample
Obese
Male
Female
Total Sample
Overweight/Obese
Male
Female
Total Sample

Frequency Percent
37
17
54

68.5
31.5
60.0

15
4
19

78.9
21.1
21.1

10
7
17

58.8
41.2
18.9

25
11
36

69.4
30.6
40.0

From the sociodemographic questionnaire, BMI was calculated for each parent
from the self-reported height and weight measurements. Eighty-one (90%) height and
weight measurements were reported for mothers and 58 (64.4%) for fathers. Thirty-six
(44.4%) of the mothers were normal weight, 22 (27.2%) were overweight, and 23
(28.4%) were obese. Combined, the overweight and obese mothers represented 55.6%
(N = 45) of the reporting sample. The obese children had the highest percentage of obese
mothers, 46.6% [7/15] compared to the overweight (29.4%, [5/17]) and normal weight
children (22.4%, [11/49]). Only 20.7% (N = 12) of the fathers were normal weight.
Thirty-one (53.4%) of the fathers were overweight and 15 (25.9%) were obese.
Therefore, combined, the overweight and obese fathers represented the majority (79.3%,
N = 46) of the reported sample. The obese children had the highest percentage of obese
fathers (55.6%, [5/9]) compared to the overweight (35.7%, [5/14]) and normal weight
children (14.3%, [5/35]). Overall, the obese children had the highest percentage of obese
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parents (50%, [12/24]) compared to the overweight (32.3%, [10/31]) and normal weight
(19.1%, [16/84]) children. Table 10 shows the body mass index (BMI) characteristics for
the children as well as parents and Table 11 shows the parental BMI values in relation to
the child BMI values.

Table 10. Body Mass Index Characteristics for Children and Parents
Child BMI
Normal
Overweight
Obese
Overweight/Obese
Total

Frequency Percent
54
19
17
36
90

60.0
21.1
18.9
40.0
---

36
22
23
45
9
81

44.4
27.2
28.4
55.6
10.0
---

12
31
15
46
32
58

20.7
53.4
25.9
79.3
35.6
---

Mother BMI
Normal
Overweight
Obese
Overweight/Obese
Missing
Total

Father BMI
Normal
Overweight
Obese
Overweight/Obese
Missing
Total
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Table 11. Parental BMI in Relation to Child BMI Values
Parental BMI Groups

Child BMI Groups
Normal Weight

% BMI Mother
Normal
Overweight
Obese
Total
% BMI Father
Normal
Overweight
Obese
Total
% BMI Mother/Father
Normal
Overweight
Obese
Total

Overweight

Obese

(49.0%)
(28.6%)
(22.4%)
(100%)

8 (47.1%)
4 (23.5%)
5 (29.4%)
17 (100%)

4 (26.7%)
4 (26.7%)
7 (46.6%)
15 (100%)

36
22
23
81

(44.4%)
(27.2%)
(28.4%)
(100%)

8 (22.9%)
22 (62.8%)
5 (14.3%)
35 (100%)

3 (21.4%)
6 (42.9%)
5 (35.7%)
14 (100%)

1 (11.1%)
3 (33.3%)
5 (55.6%)
9 (100%)

12
31
15
58

(20.7%)
(53.4%)
(25.9%)
(100%)

32 (38.0%)
36 (42.9%)
16 (19.1%)
84 (100%)

11 (35.4%)
10 (32.3%)
10 (32.3%)
31 (100%)

5 (20.8%)
7 (29.2%)
12 (50.0%)
24 (100%)

48 (34.5%)
53 (38.2%)
38 (27.3%)
139 (100%)

24
14
11
49

Total

Nutritional Characteristics
Nutritional characteristics are shown in Table 12. The majority of the
respondents reported that their child ate breakfast every morning (87.8%, N = 79). The
obese children reported the highest percentage of consistent breakfast consumption
(94.1%, [16/17]). Over half of the respondents reported eating together as a family at
least 5 or more times a week (67.8%, N = 61). When divided into normal weight,
overweight, and obese groups, children in the obese group had the highest percentage of
family meals with 88.3% [15/17] reporting they ate together as a family at least 5 or more
times a week compared to the overweight (58%, [11/19]) and normal weight (64.8%,
[35/54]). In addition, 79.9% of the respondents reported eating fast food at least once a
week or more (N = 72). The obese group reported the lowest percentage of fast food
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consumption, with only 5.9% [1/17] reporting eating fast food 3 or more times a week.
Nutritional characteristics divided into normal weight, overweight, and obese groups are
shown in Table 13 (Breakfast), Table 14 (Family Meals), and Table 15 (Fast Food).
Table 12. Nutritional Characteristics
Breakfast
Yes, eats breakfast
No, skips breakfast

Frequency Percent
79
11

87.8
12.2

1
7
9
12
25
7
29

1.1
7.8
10.0
13.3
27.8
7.8
32.2

18
48
13
9
1
1
0
0

20.0
53.3
14.4
10.0
1.1
1.1
0.0
0.0

Family Meals
Once per week
Twice per week
Three times per week
Four times per week
Five times per week
Six times per week
Every day/ seven times

Fast Food
None
Once per week
Twice per week
Three times per week
Four times per week
Five times per week
Six times per week
Everyday/seven times

Table 13. Breakfast Characteristics for Normal/Overweight/Obese
Breakfast
Normal weight
Yes, eats breakfast
No, skips breakfast
Total
Overweight
Yes, eats breakfast
No, skips breakfast
Total
Obese
Yes, eats breakfast
No, skips breakfast
Total

Frequency Percent Cumulative Percent
47
7
54

87.0
13.0
100.0

87.0
100.0
---

16
3
19

84.2
15.8
100.0

84.2
100.0
---

16
1
17

94.1
5.9
100.0

94.1
100.0
---
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Table 14. Family Meal Characteristics for Normal/Overweight/Obese
Family Meals
Normal weight
Once per week
Twice per week
Three times per week
Four times per week
Five times per week
Six times per week
Every day/ seven times
Total
Overweight
Once per week
Twice per week
Three times per week
Four times per week
Five times per week
Six times per week
Every day/ seven times
Total
Obese
Once per week
Twice per week
Three times per week
Four times per week
Five times per week
Six times per week
Every day/ seven times
Total

Frequency Percent Cumulative Percent
0
3
7
9
12
5
18
54

0.0
5.6
13.0
16.7
22.2
9.3
33.3
100.0

0.0
5.6
18.5
35.2
57.4
66.7
100.0
---

0
3
2
3
6
1
4
19

0.0
15.8
10.5
15.8
31.6
5.3
21.1
100.0

0.0
15.8
26.3
42.1
73.7
78.9
100.0
---

1
1
0
0
7
1
7
17

5.9
5.9
0.0
0.0
41.2
5.9
41.2
100.0

5.9
11.8
11.8
11.8
52.9
58.8
100.0
---
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Table 15. Fast Food Characteristics for Normal/Overweight/Obese
Fast Food
Normal weight
Never/Zero
Once per week
Twice per week
Three times per week
Four times per week
Five times per week
Six times per week
Every day/ seven times
Total
Overweight
Never/Zero
Once per week
Twice per week
Three times per week
Four times per week
Five times per week
Six times per week
Every day/ seven times
Total
Obese
Never/Zero
Once per week
Twice per week
Three times per week
Four times per week
Five times per week
Six times per week
Every day/ seven times
Total

Frequency Percent Cumulative Percent
11
29
6
6
1
1
0
0
54

20.4
53.7
11.1
11.1
1.9
1.9
0.0
0.0
100.0

20.4
74.1
85.2
96.3
98.1
100.0
-------

2
10
5
2
0
0
0
0
19

10.5
52.6
26.3
10.5
0.0
0.0
0.0
0.0
100.0

10.5
63.2
89.5
100.0
-----------

5
9
2
1
0
0
0
0
17

29.4
52.9
11.8
5.9
0.0
0.0
0.0
0.0
100.0

29.4
82.4
94.1
100.0
-----------

Asthma Severity
Asthma severity can be classified into four levels; intermittent, mild persistent,
moderate persistent and severe persistent. For this study only three classifications were
examined; mild persistent, moderate persistent, and severe persistent. Among the
children, 55.5% (N = 50) were classified as having moderate or severe asthma. The
obese group had the largest percentage of moderate and severe asthma (76.4%, [13/17])

90
compared to the overweight (42.1`%, [8/19]) and normal weight groups (53.7%, [29/54]).
The obese children also demonstrated the highest percentage of the maximum level of
asthma severity, severe persistent (23.5%, [4/17]) compared to the overweight (5.3%,
[1/19]) and normal weight groups (9.3%, [5/54]). Further analysis was not statistically
significant (χ2 = 6.122, df = 4, p = .190). Asthma classification characteristics are shown
in Table 16 and asthma severity chi-square results in Table 17.
Table 16. Asthma Classification Characteristics
Asthma Classification Normal Weight Overweight Obese Total
Mild Persistent
Count
Percentage
Moderate Persistent
Count
Percentage
Severe Persistent
Count
Percentage
Total
Count
Percentage

25
46.3%

11
57.9%

4
23.5%

40
44.4%

24
44.4%

7
36.8%

9
52.9%

40
44.4%

5
9.3%

1
5.3%

4
23.5%

10
11.1%

54
100.0%

19
100.0%

17
100.0%

90
100.0%

Health Outcomes
School Absences
In the last 6 months prior to the time they were surveyed, the majority of the
children did not miss school because of their asthma (52.2%, N = 47). However, 47.8%
(N = 43) did miss at least one day of school due to their asthma with 22.2% missing four
days or more in the last 6 months. 53.7% (N = 29) out of 54 normal weight children,
52.6% (N = 10) out of the 19 overweight children, and 47.1% (N = 8) out of the 17 obese
children sampled missed no school due to their asthma.
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For all six of the health outcomes, an initial Pearson chi-square analysis was run
to determine if there was a difference among the three weight categories; normal weight,
overweight and obese. However, in performing the analysis the sample size was
insufficient to meet the assumption of chi-square for three groups, as greater than 20% of
cells had expected counts less than 5. Therefore, chi-square analysis was rerun using two
groups; normal weight and a newly created combined category of overweight and obese.
A chi-square analysis using these two groups; normal weight and overweight/obese, did
not demonstrate significance on the variable of missed school days, χ2 (1) = .119, p =
.730, N = 90. Health outcomes and asthma severity chi-square analysis results are shown
in Table 17 and descriptive characteristics for missed school days can be found in Table
18.

Table 17. Health Outcomes and Asthma Severity Chi-Square Results
Pearson Chi-Square

Value df Significance
(2-sided)
Missed School Days
.119 1
.730
ED Visits
2.269 1
.132
Hospitalizations
.082 1
.774
Unscheduled Clinic Visits .208 1
.648
Days Wheezing
1.302 2
.522
Night Time Coughing
.342 2
.843
Asthma Severity
6.122 4
.190
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Table 18. Missed School Characteristics
Frequency Percent Cumulative Percent
Overall
No school missed
1 to 3 days
4 to 6 days
7 days or more
Total
Normal Weight
No school missed
1 to 3 days
4 to 6 days
7 days or more
Total
Overweight
No school missed
1 to 3 days
4 to 6 days
7 days or more
Total
Obese
No school missed
1 to 3 days
4 to 6 days
7 days or more
Total

47
23
12
8
90

52.2
25.6
13.3
8.9
100.0

52.2
77.8
91.1
100.0
---

29
13
6
6
54

53.7
24.1
11.1
11.1
100.0

53.7
77.8
88.9
100.0
---

10
6
2
1
19

52.6
31.6
10.5
5.3
100.0

52.6
84.2
94.7
100.0
---

8
4
4
1
17

47.1
23.5
23.5
5.9
100.0

47.1
70.6
94.1
100.0
---

Emergency Department Visits
In the last 6 months prior to the time they were surveyed, the vast majority of the
children, 80% (N = 72) did not visit an emergency department (ED) for asthma
symptoms. Only 15.6% (N = 14) went to the ED, once or twice for their asthma, and
4.4% (N = 4) went three times or more to the ED due to their asthma symptoms.
However, when the number of ED visits are separated into normal weight, overweight,
and obese groups, the obese group accounts for the highest percentage of ED visits,
41.2% [7/17], compared to the overweight 15.8% [3/19] and normal weight 14.9%
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[8/54]. Emergency department characteristics are shown in Table 19. A Pearson chisquare analysis of the normal weight and overweight/obese groups did not show
significance, χ2 (1) = 2.269, p = .132, N = 90. Using a Fisher’s Exact test, there is a
significant difference in ED visits between the normal weight and obese children, p =
.037.
Table 19. Emergency Department Characteristics
Frequency Percent Cumulative Percent
Overall
None
1 to 2 times
3 or more times
Total
Normal Weight
None
1 to 2 times
3 or more times
Total
Overweight
None
1 to 2 times
3 or more times
Total
Obese
None
1 to 2 times
3 or more times
Total

72
14
4
90

80.0
15.6
4.4
100.0

80.0
95.6
100.0
---

46
5
3
54

85.2
9.3
5.6
100.0

85.2
94.4
100.0
---

16
3
0
19

84.2
15.8
0.0
100.0

84.2
100.0
-----

10
6
1
17

58.8
35.3
5.9
100.0

58.8
94.1
100.0
---

Hospitalizations
For the 6 months prior, the majority (90%, N = 81) of the children were not
hospitalized due to their asthma symptoms. When divided into three groups, the obese
children reported the highest percentage, 17.7% [3/17] of hospitalization rate compared
to the overweight (5.3%, [1/19]), and normal weight (9.3%, [5/54]) groups.
Hospitalization characteristics are shown in Table 20. A Pearson chi-square analysis
showed no significance among normal weight and overweight/obese on the variable of

94

2

hospitalization, χ (1) = .082, p = .774, N = 90. A Fisher’s Exact test also showed no
significance, p = .387.

Table 20. Hospitalization Characteristics
Frequency Percent Cumulative Percent
Overall
None
1 to 2 times
3 or more times
Total
Normal Weight
None
1 to 2 times
3 or more times
Total
Overweight
None
1 to 2 times
3 or more times
Total
Obese
None
1 to 2 times
3 or more times
Total

81
7
2
90

90.0
7.8
2.2
100.0

90.0
97.8
100.0
---

49
4
1
54

90.7
7.4
1.9
100.0

90.7
98.1
100.0
---

18
1
0
19

94.7
5.3
0.0
100.0

94.7
100.0
-----

14
2
1
17

82.4
11.8
5.9
100.0

82.4
94.1
100.0
---

Unscheduled Doctor/Clinic Visits
For the 6 months prior to their scheduled clinic visit, 66.7% (N = 60) of the
children surveyed did not have an unscheduled doctor or clinic visit due to their asthma
symptoms. The number of children, who had at least one or more unscheduled visits for
asthma symptoms, were evenly distributed between the three groups; normal weight
35.2% [19/54], overweight 26.4% [5/19], and obese 35.3% [6/17]. Unscheduled
doctor/clinic visit characteristics are shown in Table 21. A Pearson chi-square analysis
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demonstrated no statistically significant difference on the unscheduled doctor/clinic visits
between groups, χ2 (1) = .208, p = .648, N = 90.

Table 21. Unscheduled Doctor/Clinic Visit Characteristics
Frequency Percent Cumulative Percent
Overall
None
1 to 2 times
3 or more times
Total
Normal Weight
None
1 to 2 times
3 or more times
Total
Overweight
None
1 to 2 times
3 or more times
Total
Obese
None
1 to 2 times
3 or more times
Total

60
22
8
90

66.7
24.4
8.9
100.0

66.7
91.1
100.0
---

35
14
5
54

64.8
25.9
9.3
100.0

64.8
90.7
100.0
---

14
4
1
19

73.7
21.1
5.3
100.0

73.7
94.7
100.0
---

11
4
2
17

64.7
23.5
11.8
100.0

64.7
88.2
100.0
---

Days Wheezing
In the two weeks prior to their clinic visit, 36.6% (N= 33) of the children reported
wheezing at least one day or more. The obese children reported a higher percentage of
days wheezing, 47.1% [8/17], compared to the overweight (21%, [4/19]) and normal
weight (38.9%, [21/54]). However, this difference in frequency of days wheezing was
not statistically significant, χ2 (2) = 1.302, p = .522, N = 90. Days wheezing
characteristics are shown in Table 22.
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Table 22. Days Wheezing Characteristics
Frequency Percent Cumulative Percent
Overall
None
1 to 2 days
3 to 5 days
6 days or more
Total
Normal Weight
None
1 to 2 days
3 to 5 days
6 days or more
Total
Overweight
None
1 to 2 days
3 to 5 days
6 days or more
Total
Obese
None
1 to 2 days
3 to 5 days
6 days or more
Total

57
21
10
2
90

63.3
23.3
11.1
2.2
100.0

63.3
86.7
97.8
100.0
---

33
12
7
2
54

61.1
22.2
13.0
3.7
100.0

61.1
83.3
96.3
100.0
---

15
2
2
0
19

78.9
10.5
10.5
0.0
100.0

78.9
89.5
100.0
-----

9
7
1
0
17

52.9
41.2
5.9
0.0
100.0

52.9
94.1
100.0
-----

Woke Up Coughing at Night
In the two weeks prior to their clinic visit, the majority (68.9%, N = 62) of the
children reported no episodes of night waking from coughing due to their asthma.
Among the normal weight (33.4%, [18/54]), overweight (26.4%, [5/19]), and obese
(29.4%, [5/17]) groups the number of children reporting at least one nighttime episode of
coughing over the last two weeks was evenly distributed. Woke up coughing
characteristics are shown in Table 23. Chi-square analysis showed no statistical
significant association between weight and episodes of night waking, χ2 (2) = .342, p =
.843, N = 90.
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Table 23. Woke Up Coughing Characteristics
Frequency Percent Cumulative Percent
Overall
None
1 to 2 nights
3 to 5 nights
6 nights or more
Total
Normal Weight
None
1 to 2 nights
3 to 5 nights
6 nights or more
Total
Overweight
None
1 to 2 nights
3 to 5 nights
6 nights or more
Total
Obese
None
1 to 2 nights
3 to 5 nights
6 nights or more
Total

62
19
5
4
90

68.9
21.1
5.6
4.4
100.0

68.9
90.0
95.6
100.0
---

36
12
3
3
54

66.7
22.2
5.6
5.6
100.0

66.7
88.9
94.4
100.0
---

14
4
1
0
19

73.7
21.1
5.3
0.0
100.0

73.7
94.7
100.0
-----

12
3
1
1
17

70.6
17.6
5.9
5.9
100.0

70.6
88.2
94.1
100.0
---

Quality of Life
Quality of life was measured using the Pediatric Asthma Quality of Life
Questionnaire (PAQLQ). The PAQLQ is a 23-item, 7-point Likert scale covering three
domains; symptoms, emotional function, and activity limitation. The 7-point response
scale ranges from 1 = extremely bothered/all of the time to 7 = not bothered/none of the
time, the lower the score the greater the level of impairment. Each item is equally
weighted. The results were calculated as the mean score for each domain as well as the
overall quality of life, which was calculated as the mean score for all the items.
The PAQLQ symptom domain consists of 10 items which include shortness of
breath, wheeze, cough, tightness of chest, and tiredness. Possible total scores on the
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symptom domain range from 10 (lowest) to 70 (highest). Actual symptom domain total
scores reported for this study ranged from 17 to 70 (M = 57.59, SD = 12.90, N = 90).
The symptom domain mean scores ranged from 1.7 to 7.0 (M = 5.76, SD = 1.29, N = 90).
For the normal weight group the symptom domain mean score was 5.774 (SD = 1.30, N =
54), for the overweight group 5.621 (SD = 1.46, N = 19), and for the obese group 5.865
(SD = 1.10, N = 17). A one-way analysis of variance (ANOVA) was calculated on the
children’s symptom mean scores on the PAQLQ. The analysis was not significant, F (2,
87) = .166, p = .847.
The PAQLQ emotional function domain consists of 8 items which include
frustration, fear, anxiety, anger and feeling different and left out. Possible total scores on
the emotional function domain range from 8 (lowest) to 56 (highest). The emotional
function domain total scores reported for this study ranged from 12 to 56 (M = 48.26, SD
= 10.99, N = 90). The emotional function domain mean scores ranged from 1.5 to 7 (M =
6.03, SD = 1.37, N = 90). For the normal weight group the emotional function domain
mean score was 6.04 (SD = 1.39, N = 54), for the overweight group 5.96 (SD = 1.43, N =
19), and for the obese group 6.05 (SD = 1.30, N = 17). A one-way analysis of variance
(ANOVA) was calculated on the children’s emotional function mean scores on the
PAQLQ. The analysis was not significant, F (2, 87) = .026, p = .974.
The PAQLQ activity limitation domain consists of 5 items which include
physical, social, school, and sleeping. Possible total scores on the activity limitation
domain range from 5 (lowest) to 35 (highest). The activity limitation domain total scores
reported for this study ranged from 5 to 35 (M = 28.91, SD = 6.38, N = 90). The activity
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limitation domain mean scores ranged from 1 to 7 (M = 5.78, SD = 1.28, N = 90). For
the normal weight group the activity limitation domain mean score was 5.793 (SD = 1.35,
N = 54), for the overweight group the mean score was 5.85 (SD = 1.16, N = 19), and for
the obese group the mean score was 5.67 (SD = 1.18, N = 17). A one-way analysis of
variance (ANOVA) was calculated on the children’s activity limitation mean scores on
the PAQLQ. The analysis was not significant, F (2, 87) = .094, p = .911.
The scores from the three domains were added together in order to calculate an
overall quality of life (QOL) score for the PAQLQ. Possible overall QOL scores range
from 23 (lowest) to 161 (highest). The overall QOL scores for this study ranged from 34
to 161 (M = 134.76, SD = 28.89, N = 90). The overall QOL mean scores ranged from
1.47 to 7.0 (M = 5.86, SD = 1.26, N = 90). For the normal weight group the reported
overall QOL mean score was 5.87 (SD = 1.27, N = 54), for the overweight group the
overall QOL mean score was 5.79 (SD = 1.34, N = 19) and for the obese group the
overall QOL mean score was 5.88 (SD = 1.14, N = 17). A one-way analysis of variance
(ANOVA) was calculated on the children’s overall response mean scores to the QOL
questions. The analysis was not significant, F (2, 87) = .034, p = .966.
Individual questions for the PAQLQ were also examined using a non-parametric
Kruskal-Wallis test. Only one question, question number 3, approached statistically
significant individual analysis results. Question 3 is part of the activity limitation
domain, and asks the child how bothered they have been over the last week doing
“activities with friends and family”. On question number 3, the mean score for the
normal weight group was 6.11 (SD = 1.525, N = 54), while this score increased slightly
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for the overweight group 6.16 (SD = 1.068, N = 19) and decreased in the obese group
5.47 (SD = 1.463, N = 17). Although the Kruskal-Wallis test was not statistically
significant for the activity limitation domain, the analysis for question 3 approached
statistical significance (H = 5.857, df = 2, p = .053).
A regression analysis comparing the normal weight and obese groups was
performed to examine whether child size (BMI) and child asthma severity classification
could be used to predict overall QOL using the QOL scores from the PAQLQ. The
results indicated that asthma severity was a significant predictor of overall QOL (β = 23.737, p = .002). Neither child size (β = 7.160, p = .619) nor the interaction between
child size and asthma severity (β = -1.879, p = .912) were significant predictors of overall
QOL. Regression analysis results are shown in Table 24.

Table 24. Regression Analysis Results for Normal Weight and Obese Groups
Unstandardized Coefficients
Model
%BMI child Normal or Obese
Asthma Severity
Size and Asthma Severity

Standardized
Coefficients

B

Std. Error

Beta

t

Sig.

7.160
-23.737
-1.879

14.319
7.257
16.847

.108
-.412
-.026

.500
-3.271
-.112

.619
.002
.912

Spirometry Values
Spirometry is one of the most important tests of lung function in asthma (Spahn et
al., 2008). Measurement of pulmonary function was obtained using a KoKo spirometer
(Pulmonary Data Service; Louisville, CO). The KoKo spirometry values were calculated
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based on height, weight, race/ethnicity, age and gender (R. Story, personal
communication, September 17, 2009). Six elements of the spirometry testing results
were examined: FVC, FEV1, FEV1/FVC, FEF 25-75%, PEFR. All values were
measured in liters and reported as the best or highest value obtained after three
measurement attempts as per clinic procedure.
FVC Values
The first element examined was forced vital capacity (FVC). The FVC is the
volume of air, after a full inspiration, which can be forcibly and maximally exhaled out of
the lungs until no more can be expired (Arnall, 1999). The overall mean FVC value was
M = 2.79 (SD = 0.82, N = 90). FVC means among the three groups demonstrated similar
values; normal weight M= 2.70 (SD = .786, N = 54), overweight M = 2.80 (SD = .927, N
= 19), and obese M = 3.03 (SD = .773, N = 17). Nonparametric testing using a KruskalWallis one-way anlysis of variance was not statistically significant (H = 2.912, df = 2, p =
.233).
The FVC percent (FVC%) of predicted value was also examined. The percentage
of predicted FVC is calculated from the predicted FVC value and the FVC value obtained
during testing. A FVC% value less than 80% of the predicted volume is a sign of
restriction. The FVC% predicted values ranged from 78% to 140% (M= 101.12%, SD =
12.48, N = 90). The mean values of the FVC% predicted values were all greater than
80% for all three groups; normal weight M= 99.80% (SD = 12.439, N = 54), overweight
M = 99.89% (SD = 11.180, N = 19), and obese M = 106.71% (SD = 13.109, N = 17). A
Kruskal-Wallis analysis was not statistically significant (H = 3.652, df = 2, p = .161).
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FEV1 Values
The forced expiratory volume in 1 second (FEV1) is the maximum volume of air
which can be forcibly exhaled in the first second during the FVC maneuver (Arnall,
1999). The FEV1 is the gold standard measure for diseases characterized by airflow
restriction such as asthma (Spahn et al., 2008). FEV1 primarily measures airflow through
the mid- to large sized airways (Spahn et al., 2008). The overall mean value for FEV1
was M= 2.32 (SD = 0.71, N = 90). Among the three groups the mean FEV1 values were
similar; normal weight M = 2.25 (SD = .6746, N = 54), overweight M = 2.30 (SD = .837,
N = 19), and obese M = 2.56 (SD = .654, N = 17). A Kruskal-Wallis analysis was not
statistically significant (H = 3.576, df = 2, p = .167).
The FEV1 percentage (FEV1%) of predicted is calculated from the FEV1
predicted value and the actual FEV1 value obtained during the FVC maneuver.
According to the National Heart Lung and Blood Institute asthma guidelines, children
with FEV1 values of more than 80% of predicted have mild asthma, those with FEV1
values between 60% to 80% have moderate persistent asthma, and those with values less
than 60% of predicted have severe persistent asthma (National Asthma Education and
Prevention Program, 2007; Spahn et al., 2008). However, children with asthma often
have normal FEV1 values when they are well, therefore a normal FEV1 value does not
rule out asthma (Spahn et al., 2008). The overall FEV1% of predicted mean results for
the study sample was 91.02% (SD = 13.15, N = 90). The mean FEV1% predicted value
was highest for the obese group, 96.53% (SD = 12.860, N = 17) compared to the
overweight (M = 88.58%, SD = 13.773, N = 19) and normal weight (M = 90.15%, SD =
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12.779, N = 19) groups. However, Kruskal-Wallis analysis was not statistically
significant (H = 3.049, df = 2, p = 1.67).
FEV1/FVC Values
The FEV1/FVC ratio is the amount of air exhaled in the first second (FEV1)
divided by the total amount of air exhaled during a maximal forced exhalation (FVC)
(Spahn et al., 2008). Studies have shown the FEV1/FVC ratio to be a more sensitive
measure of asthma severity and lung function than the FEV1 (Bacharier et al., 2004;
Spahn et al., 2008). The overall mean FEV1/FVC ratio value was M= 0.83 (SD = .08, N
= 90). The FEV1/FVC ratios for all three groups showed similar mean values; normal
weight M= .837 (SD = .081, N = 54), overweight M = .817 (SD = .083, N = 19), and
obese M = .844 (SD = .053, N = 17). Kruskal-Wallis analysis was not statistically
significant (H = 1.621, df = 2, p = .445).
The FEV1/FVC percent of predicted value is calculated from the FEV1/FVC
predicted value and the actual FEV1/FVC value obtained and indicates what percentage
of the total FVC was expelled from the lungs during the first second of forced exhalation
(Arnall, 1999). A normal FEV1/FVC ratio percentage in children is 86%, with values
below 80% indicative of airflow restriction (Spahn et al., 2008). The overall mean value
for FEV1/FVC percent of predicted was 94.89% (SD = 10.04, N = 90). All three groups
had similar FEV1/FVC percent of predicted mean values; normal weight 95.81% (SD =
10.161, N = 54), overweight 92.89% (SD = 11.396, N = 19), and obese 94.18% (SD =
8.041, N = 17). Kruskal-Wallis analysis was not statistically significant (H = 1.015, df =
2, p = .602).
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FEF 25-75% Values
The Forced Expiratory Flow (FEF) is the measure of how much air can be expired
from the lungs and is divided into quartiles expressed as FEF25%, FEF 50%, and
FEF75% of forced vital capacity (FVC) (Arnall, 1999). The forced expiratory flow
between 25% and 75% (FEF 25-75%) measures airflow in the middle half of the forced
vital capacity (Arnall, 1999; Spahn et al., 2008). FEF25-75% is effort independent and
considered to be an accurate indicator of peripheral airway obstruction (Spahn et al.,
2008). In pediatric asthma, the FEF 25-75% is one of the first parameters to be abnormal
and is often the most significantly impaired of all the spirometric measures (Spahn et al.,
2008).
The overall FEF 25-75% mean value for the study sample was M = 2.41 (SD =
.094, N = 90). The FEF 25-75% mean values calculated for the normal weight group
were M = 2.324 (SD = .859, N = 54), for the overweight group M = 2.320 (SD = 1.177,
N = 19), and for the obese group M = 2.796 (SD = .877, N = 17). Further analysis using
a Kruskal-Wallis test showed no significant results (H = 4.083, df = 2, p = .130).
The FEF 25-75% percentage of predicted values were generated from the FEF 2575% predicted values compared to the actual FEF 25-75% values obtained. The overall
mean FEF 25-75% percentage of predicted value for the study sample was 77.50% (SD =
23.96, N = 90). For the three groups, the overweight children had the lowest percentage
of predicted FEF 25-75% value at 72.68% (SD = 27.635, N = 19) compared to the normal
weight (76.56%, SD = 22.673, N = 54) and obese (85.88%, SD = 22.913, N = 17) groups.
However, a Kruskal-Wallis test was not significant (H = 2.687, df = 2, p = .261).
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PEFR
The peak expiratory flow rate (PEFR) is the maximum flow rate achieved during
the forced vital capacity (FVC) maneuver, beginning after full inspiration and starting
and ending with maximal forced expiration (Arnall, 1999). PEFR measures the peak or
maximum flow of expired air therefore it is a sensitive test for the presence of obstructive
diseases like bronchoconstriction due to asthma (Arnall, 1999).
The overall PEFR mean value for the study sample was M = 5.22 (SD = 1.35, N =
89). One PEFR value was missing from the study sample. All three groups had similar
PEFR values. The PEFR mean value calculated for the normal weight group was M =
5.052 (SD = 1.22, N = 53), for the overweight group M = 5.402 (SD = 1.77, N = 19), and
for the obese group M = 5.527 (SD = 1.14, N = 17). Kruskal-Wallis analysis was not
statistically significant (H = 2.107, df = 2, p = .349).
The PEFR percent of predicted value is calculated from the PEFR predicted value
and the actual PEFR value achieved by the subject. The overall PEFR percent of
predicted value was 86.99% (SD = 14.57, N = 89). All three groups demonstrated similar
PEFR percent of predicted values; normal weight 86.36% (SD = 12.724, N = 53),
overweight 88.26% (SD = 18.627, N = 19), and obese 87.53% (SD = 15.717, N = 17).
Kruskal-Wallis analysis was not statistically significant (H = .254, df = 2, p = .881).
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Summary of Study Results
1. The children in the obese group had the highest percentage of obese mothers
(46.6%) and obese fathers (55.6%) compared to the overweight and normal
weight children.
2. The children in the obese group had the highest percentage of family meals per
week (88.3%), lowest percentage of fast food consumption (5.9%) per week, and
highest percentage of not skipping breakfast (94.1%).
3. The children in the obese group had the highest percentage of ED visits (41.2%).
Using a Fisher’s Exact test a statistically significant difference in ED visits
between the normal weight and obese children was found (p = .037).
4. The children in the obese group had the highest percentage of hospitalizations in
the last 6 months (17.7%) and highest percentage of days wheezing in the last two
weeks (47.1%) compared to the overweight and normal weight children (p =
.774).
5. There was no statistical significant difference in overall and domain score values
for the PAQLQ among the normal weight, overweight, and obese groups.
6. The children in the obese group had the lowest mean value for question number 3
on the activity limitation domain of the PAQLQ (p = .053).
7. Asthma severity was the best predictor of QOL based on the PAQLQ.
8. FEV1% of predicated percentage was highest for the children in the obese group
(96.53%) compared to the normal and overweight children.

CHAPTER V
DISCUSSION
The increasing trend in childhood obesity has made children with chronic
illnesses, such as asthma, more vulnerable to additional health problems. The primary
purpose of this study was to examine the differences in quality of life (QOL) and health
outcomes in normal weight and overweight children with asthma. QOL was measured
using the pediatric asthma quality of life questionnaire (PAQLQ). A sociodemographic
questionnaire was used to determine nutritional characteristics of the sample and included
questions regarding specific health outcomes: missed number of school days, emergency
department visits, hospitalizations, unscheduled doctor/clinic visits, number of days
wheezing, and night waking due to coughing. Additionally, lung function was assessed
using spirometric measurement.
Nutritional Characteristics
The obese children in this study had the highest percentage of obese parents
(50%) compared to the overweight (32.3%) and normal weight (19.1%) children. These
findings support the idea of a cyclical relationship between adult obesity and childhood
obesity. If one parent is obese, a child has a 40% chance of being overweight and if both
parents are obese this risk jumps to 80% (Hagarty et al., 2004). This cyclical relationship
is thought to be due to a complex interplay between shared genes and environmental
factors within families.
107
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These environmental factors are reflected in the sociodemographic questionnaire
used for this study. The questionnaire contained items regarding eating practices which
included breakfast frequency, family meals, and fast food consumption. An
overwhelming majority of the children ate breakfast every day (87.8%), with the obese
children reporting the highest percentage of consistent breakfast consumption (94.1%)
compared to the overweight (84.2%) and normal weight groups (87.0%). Breakfast is
considered the most important meal of the day, and can directly influence caloric
consumption throughout the day (Farshchi, Taylor, & Macdonald, 2005). Children who
skip breakfast have been shown to have higher overall daily caloric intakes, higher BMI
values, and lower levels of physical activity (Keski-Rahkonen, Kaprio, Rissanen,
Virkkunen, & Rose, 2003; Rampersaud et al., 2005). Although other studies have shown
that overweight and obese children are more likely to skip breakfast (Dwyer et al., 2001;
Keski-Rahkonen et al., 2003), that finding was not supported by this study.
Over half of the study sample reported having family meals together at least 5 or
more times per week (67.8%). Once again, the obese group of children recorded the
highest percentage of family meals (88.3%). This finding, along with the higher
percentage of breakfast consumption in the obese group, is consistent with a study by
Woodruff & Hanning (2009) of 3223 school-age children, which found higher family
dinner frequency was significantly associated with less soft drink consumption and eating
breakfast.
The majority of the children reported consuming fast food at least once a week or
more (79.9%). However, the obese children had the lowest percentage of overall fast
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food consumption with only one obese child reporting eating fast food 3 or more times
per week. The consumption of fast food has repeatedly been shown to adversely affect
weight, leading to obesity and other health issues such as high cholesterol and
hypertension (Paeratakul et al., 2003; Pereira et al., 2005). Conspicuously, in this study
sample, fast food consumption was shown not to be as pronounced of a nutritional
concern in the obese group.
Although further analysis found the differences in nutritional characteristics
between the normal weight, overweight, and obese groups not statistically significant, the
results do demonstrate a positive trend between breakfast consumption, higher family
dinner frequency and lower fast food consumption. However, these positive nutritional
trends were seen in the obese group.
A number of possibilities exist that could produce this combination of healthy
habits with the negative outcome of obesity. One reason for this unpredicted relationship
could be the quality and quantity of the foods the children consumed for breakfast and at
family meals. If the families used unhealthy cooking methods such as frying instead of
baking, made unhealthy food choices such as waffles for breakfast instead of wheat toast,
or ate more than the recommended serving size portions, these unhealthy habits would
negate the supposed positive benefits of having family meals, eating breakfast regularly,
and consuming lower levels of fast food.
Another possible explanation for the higher percentage of family meals and
breakfast consumption along with the lower fast food consumption seen in the obese
group, is that the parental respondents who answered the nutrition questions were
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overweight and may have wanted the researcher to think more positively of them in
regards to their nutrition and therefore exaggerated their healthy eating habits. This
possibility is supported by the fact that the obese group did have the highest percentage
of obese parents. A recent on-line survey of 1,500 people found that 32% of the
respondents reported lying to their doctor about diet and exercise habits in order to be
seen as a “good” patient (Ravn, 2009).
Finally, a third possibility for the nutritional characteristic findings for the obese
group is that they are an anomaly within the general population categorized as obese.
The study subjects were obtained through convenience sampling which opens the study
up to the possibility that the obese group had nutritional characteristics that are not within
the norms for obese children. Studies with larger sample sizes (N > 1,000) examining
breakfast practices have found that overweight and obese children are more likely to skip
breakfast than their normal weight peers (Dwyer et al., 2001; Pastore, Fisher, &
Friedman, 1996; Rampersaud et al., 2005). In addition, studies have found family meals
to be associated with healthy nutritional practices such as higher fruit and vegetable
consumption and less soft drink consumption, which should translate to normal BMI
values (Krebs & Jacobson, 2003).
Although the three possibilities above could explain the healthy nutritional
practice results seen in the obese group, one further possibility does still exist, which is
that breakfast consumption, fast food and family meals do not impact weight as strongly
as believed. This rational is not only supported by the nutritional results seen in this
study but by other studies as well. A 5-year longitudinal study of 2,516 adolescents
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found that eating family meals during high school did not protect against overweight
(Fulkerson, Neumark-Sztainer, Hannan, & Story, 2008). In addition, although some
studies have found lower BMI values in children who regularly consume breakfast
(Dwyer et al., 2001; Keski-Rahkonen et al., 2003), other studies have found no effect of
breakfast consumption on body weight (Rampersaud et al., 2005; Sampson, Dixit,
Meyers, & Houser, 1995).
The results of this study found a higher frequency of family meals, higher
percentage of daily breakfast consumption, and lower frequency of fast food intake in the
obese children with asthma. Although these findings were not statically significant, they
do show a clinical trend. The contradictory healthy eating behaviors seen in the obese
group suggest that a complex relationship exists between body weight and nutritional
practices.
Asthma Severity
Asthma is classified according to severity of symptoms. Three classifications
were examined in this study: mild persistent, moderate persistent, and severe persistent.
As expected, the obese children demonstrated the highest levels of asthma severity with
76.4% of the obese children having moderate or severe asthma classifications compared
to the children classified as overweight (42.1%) and normal weight (53.7%).
Additionally, 23.5% of the obese children were ranked as having the highest level of
asthma classification, severe persistent. Among the overweight children, only 5.3% had
severe persistent asthma, and only 9.3% of the normal weight children had the highest
possible severity level. Due to the small sample size (N = 90), these findings did not
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reach statistical significance (p = .190); however, they are remarkable in that they
demonstrate a trend of comorbidity between asthma and obesity.
These results are consistent with other large-scale studies which have
demonstrated that obese individuals are at higher risk of developing severe asthma
symptoms (Akerman et al., 2004; Ford & Mannino, 2005; Luder et al., 1998). This
relationship between obesity and asthma severity has been found in both children and
adults. A retrospective study, involving adults age 18-88, found the prevalence of obesity
increased along with increasing asthma severity (r = 0.40, p < 0.0001) (Akerman et al.,
2004). In a study examining children ages 2 to 18 years, the researchers found that the
prevalence of overweight was higher in children with moderate to severe asthma
compared to the non-asthma control group (p = 0.03). These findings suggest that
obesity may be a potentially modifiable risk factor for asthma (Akerman et al., 2004).
Various explanations have been suggested for the link between asthma and
obesity. One theory for this relationship is mechanical. Excess mass and adipose
deposits over the chest and abdomen cause decrease movement in the chest wall and
diaphragm which leads to increased chest wall stiffness, less flexibility in the lungs, and
smaller total lung volumes (Nixon & Honsinger, 2007). This makes it more difficult to
breath in full breaths of air. Along with inhalation issues, chest wall stiffness and
decreased lung flexibility also lead to more resistance in exhaling air as well (Nixon &
Honsinger, 2007).
Another possible explanation is related to endocrine function. Adipose tissue has
recently been found not to be inert, as previously assumed, but an active endocrine organ,
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which produces and releases a variety of pro-inflammatory and anti-inflammatory
mediators, including adipokines leptin, adiponectin, and resistin, as well as cytokines and
chemokines, such as tumor necrosis factor- alpha (TNF-α), interleukin 6 (IL-6), and
monocyte chemoattractant protein 1 (Fantuzzi, 2005; Nixon & Honsinger, 2007). In
addition, eotaxin, a CC chemokine, which is produced during the late phase reaction in
asthma, has shown to be significantly higher in obese mice and humans (Vasudevan et
al., 2006). Many of these inflammatory mediators have been shown to decline with
weight loss, which has lead to the suggestion that obesity is an inflammatory condition
similar to asthma with possible common genetic components (Nixon & Honsinger,
2007).
Although the existing research and the findings from this study demonstrate a
trend and possible relationship between asthma severity and obesity, further research is
needed to clarify how this relationship is formed in order to prevent the development of
severe asthma symptoms. In addition, whether the relationship is indirect or direct
warrants further inspection.
Health Outcomes
Health outcomes were also examined using the sociodemographic questionnaire.
The health outcomes examined included number of missed school days, emergency
department (ED) visits, hospitalizations and unscheduled doctor or clinic visits over the
last 6 months prior to their scheduled clinic appointment. Additional health outcomes
included number of days the child wheezed and number of nights the child was awakened
by coughing due to their asthma over the last two weeks prior to their clinic visit. These

114
health outcomes were chosen because they have been shown to be strong indicators of
asthma severity (National Asthma Education and Prevention Program, 2007).
Among the health outcomes, three did not demonstrate any statistically significant
results or illustrate any trends between the three groups. These were missed number of
school days, unscheduled doctor or clinic visits, and number of nights the child was
awakened by coughing. However, the health outcomes reflecting the number of
emergency department visits, hospitalizations, and days wheezing did demonstrate trends
and statistical significance between the normal weight, overweight, and obese groups of
children.
A trend was seen within two of the health outcomes, hospitalizations and number
of days wheezing, but neither outcome reached a statistical significance. Children in the
obese group had the highest percentage of hospitalizations in the last 6 months prior to
their clinic appointment (17.7%) compared to the overweight (5.3%) and normal weight
(9.3%) children. In addition, the obese children showed a higher percentage of days
wheezing in the last two weeks prior to their clinic appointment (47.1%) compared to the
overweight (21%) and normal weight (38.9%) children.
Of all the health outcomes, number of emergency department (ED) visits in the
last 6 months demonstrated the most significant results. Obese children reported the
highest percentage of ED visits (41.2%) compared to overweight (15.8%) and normal
weight (14.9%) children. Further analysis comparing the obese and normal weight
children found the increased percentage of ED visits to be statistically significant (p =
.037).
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These findings are similar to the results found in a study by Belamarich (2000)
which examined 1525 inner-city children ages 4 to 9 years with asthma. The researchers
found that the obese children with asthma used more medicine, wheezed more, and had a
greater proportion of unscheduled ED visits (39% vs 31%) than the non-obese children
(Belamarich et al., 2000). There were no differences found between the obese and nonobese groups in terms of frequency of hospitalization or in night time waking due to
asthma (Belamarich et al., 2000). Unlike the study by Belamarich, the results from this
study did demonstrate a trend in hospitalization frequency among the obese group, and
did show a trend in the number of days wheezing. These trends combined with the
statistically significant difference in ED visits in the obese children, indicates that these
symptoms while not statistically significant alone, when combined are a good indicator of
overall asthma severity.
The health outcomes examined by this study are all good indicators of asthma
severity with the results validating the adequacy of these outcomes as indicators of
asthma severity. Moreover, these symptoms, such as wheezing during the day and night
time waking due to coughing, are all incorporated into the asthma classification system
used to manage children with asthma, further validating their use (National Asthma
Education and Prevention Program, 2007). When a child experiences increased asthma
symptoms, such as wheezing and coughing, it can often lead to missed school days,
unscheduled doctor or clinic visits, ED visits and in more severe cases, even
hospitalization. By taking into account the broader spectrum of asthma symptoms and
improving the quality of preventative care, these adverse effects on the social and
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educational realms of the child’s life will be lessened and the child’s overall quality of
life will increase.
The obese children in this study had a higher percentage of days wheezing and
hospitalizations and demonstrated a statistically significant higher number of ED visits
compared to the overweight and normal weight groups. The obese children, as discussed
earlier, also had the highest level of asthma severity compared to the overweight and
normal weight groups. Together these findings support the fact that health outcomes
such as days wheezing, ED visits and hospitalizations are indicators of asthma severity.
It would seem logical that if a child wheezed more then they would need to go to the ED
more which could possibly lead to more hospitalizations. Hospitalization rates for
asthma have been declining since 1995 (American Lung Association, 2009). The
majority of asthma exacerbations can be managed at home or briefly in the ED, however,
more severe episodes require hospitalization. The often worsening progression of
symptoms seen in children experiencing an asthma exacerbation is evident in the results
of this study, which show higher percentages of days wheezing, ED visits and
hospitalizations in obese children with higher levels of asthma severity, further
supporting their consideration in overall treatment and prevention protocols.
Quality of Life
Quality of life (QOL) was measured using the Pediatric Asthma Quality of Life
Questionnaire (PAQLQ) developed by Elizabeth Juniper. The PAQLQ has a total of 23
equally weighted items covering three domains: symptoms, emotional function, and
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activity limitation. For this study, the mean scores for each domain were examined as
well as the overall quality of life score.
Mean scores for all three domains and overall QOL scores were similar for all
three groups. Only one question, question 3 from the activity domain, approached
statistical significance (p = .053). A regression analysis comparing the normal weight
and obese groups found the only significant predictor of overall QOL was asthma
severity (p = .002). Although the obese children in the study group had the highest
proportion of asthma severity, the interaction between child size and asthma severity was
found not to be a significant indicator of QOL (p = .912).
The study findings suggest that asthma severity is linked to quality of life, and
that children with severe persistent asthma have lower overall quality of life. In
addition, the study results validate the use of the PAQLQ tool in assessing how asthma
severity affects a child’s QOL. However, the results also demonstrate that weight does
not appear to place an additional burden on a child’s quality of life when combined with a
diagnosis of asthma.
Studies examining asthma and QOL have mostly focused on children with mild to
moderate asthma severity and have found asthma to have a minimal to moderate impact
on QOL (Annett et al., 2001; Gibson, Henry et al., 1995; Okelo et al., 2004). In general,
quality of life measures have been shown to correlate only moderately with clinical
asthma status (National Asthma Education and Prevention Program, 2007). However,
quality of life still continues to be a distinct component of asthma health status with its
greatest impact seen more on the physical functioning component of quality of life than
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on the mental functioning (Adams et al., 2006; Juniper, Wisniewski et al., 2004; National
Asthma Education and Prevention Program, 2007).
A study by Adams et al. (2006), which examined 834 adults with asthma, found
that when asthma was present along with other chronic conditions such as diabetes,
arthritis, heart disease, stroke, cancer, and osteoporosis, there was significant impairment
in QOL in those over age 35, but not in younger adults. The findings by Adams et al.
(2006) suggest that co-morbidities, such as obesity, may not impact QOL until later in
life. The delayed impact of the effects of additional chronic conditions on the QOL of
individuals with asthma may possibly explain why the obese children in this study did not
report lower overall QOL scores when compared to overweight and normal weight
children.
However, in a study by Schwimmer et al (2003), which examined QOL in
overweight children, children with cancer, and healthy controls, the researchers found
that overweight children were five times more likely to have “impaired” quality of life
compared to healthy children (p < .001), and that the likelihood of an overweight child
having impaired QOL was similar to a child diagnosed with cancer. The difference seen
in the results obtained by Schwimmer et al. (2003) can be attributed to the degree of
obesity. Schwimmer et al. (2003) examined children who were severely obese with a
mean BMI of 34.7. The children observed in this study had a mean BMI of 29.8, and
therefore a lower obesity severity so this factor may contribute to the lower perceived
effect of obesity on their QOL.
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The impact of asthma on the physical functioning component of QOL is reflected
in the results of question number 3 on the PAQLQ. Question 3, is part of the activity
limitation domain, and asks the children how bothered by their asthma they have been
doing activities with family and friends over the last week. As might be expected, the
mean score for the obese children was 5.47 (SD = 1.463), “bothered a bit”, compared to
the overweight M = 6.16 (SD = 1.068) and normal weight M = 6.11 (SD = 1.525)
children who were “hardly bothered at all”. This difference in scores approached
statistical significance (p = .053), and implies a possible trend in physical limitation
impairment in obese children with asthma.
A study by Annett et al. (2001), which examined 339 children with mild to
moderate asthma, found that children with moderate asthma did report more activity
limitations (p = .04). The obese children in this study did have higher levels of asthma
severity and therefore their lower score on question 3 could be a reflection of the
combined effects of their asthma severity and their weight. The mean scores for question
3 decreased with asthma severity for the obese children, which would support the results
of the PAQLQ regression analysis which shows asthma severity to be the greatest
predictor of QOL (p = .002).
What the findings of this study illustrate are that obesity may not currently affect
QOL in children with asthma but it may impact an individual’s health and QOL in the
future if left unchecked. The very beginnings of this impact are apparent in the variation
in scores seen in the obese children on question 3, which showed a slight decrease in the
ability to enjoy activities with friends and family. The negative effect obesity has on
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health and QOL has been shown repeatedly in adults (Fontaine & Barofsky, 2001).
However, in obese children the impact weight plays on QOL is mild or not evident at all
unless they are severely obese (BMI > 99% for age and gender) (Schwimmer et al.,
2003). Based on the results of this study, obesity when combined with a chronic illness,
such as asthma, does not affect QOL unless severity is considered.
Spirometry Values
Six elements of spirometry testing were examined: FVC, FEV1, FEV1/FVC, FEF
25-75%, and PEFR. None of the spirometry measurements demonstrated statistically
significant difference between groups. The obese children did have a higher mean value
for percentage of predicted FEV1 (M = 96.53%) compared to the overweight (M =
88.58%) and normal weight (M = 90.15%) groups. Although FEV1 measures airflow
restriction, it is often normal in children with asthma when they are well (Spahn et al.,
2008). A study by Bacharier et al. (2004) found FEV1 values to be normal even in
severe persistent childhood asthma.
The obese children in this study had the highest percentage of moderate to severe
asthma severity classifications compared to the overweight and normal weight groups.
The phenomenon of normal FEV1 values seen even in severe persistent childhood asthma
reported by Bacharier et al. (2004) can also be seen in the normal spirometry and higher
FEV1 values obtained in this study. The normal spirometry values seen in all three
groups could be due to the superior capability of the asthma clinic, where this study took
place, to adequately manage and treat the asthma patient or this normalcy could be an
anomaly. However, for this study, data on whether it was a first visit to the clinic or a
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follow-up visit was not recorded therefore, it would be difficult to accurately determine if
the normal values were reflective of superior asthma management and treatment.
Studies have shown FEV1/FVC percentage, FEF 25-75%, and PEFR to decline as
asthma severity increases (Bacharier et al., 2004; Srivastava et al., 1995). These studies
would suggest that just by having a higher percentage of children with severe to moderate
asthma in the obese group, their spirometry values should have been lower, which was
not demonstrated in the data. No statistical difference was seen in spirometry values
between the three groups. Based on that lack of difference, obesity does not appear to
directly affect lung function in childhood asthma.
Theoretical Framework: Revised HRQOL Model
The framework used to guide this study was the revised health-related quality of
life (HRQOL) model developed by C. E. Ferrans and associates (2005). The revised
HRQOL model contains five assessments of patient outcomes: biological function,
symptoms, functional status, general health perceptions, and overall quality of life. These
five measures of patient outcomes are influenced by the characteristics of the individual
and the environment.
The characteristics of the individual are categorized as demographic,
developmental, psychological and biological factors that influence health outcomes. The
characteristics of the individuals examined in this study were measured using the
sociodemographic questionnaire and the anthropometric measurements obtained the day
of the clinic appointment: data collected included age, gender, race/ethnicity, height, and
weight. The characteristics of the environment, categorized by Ferrans et al. (2005), as
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social and physical, and considers factors such as family, friends, healthcare providers,
home, neighborhood, and workplace were also measured using the sociodemographic
questionnaire. This data included nutritional characteristics of the family, such as meal
patterns and BMI of the parents which would influence the child’s environment.
As noted, the five types of patient outcomes were also measured. Biological
function was measured using spirometric testing and asthma classification. Symptoms
were assessed using the health outcome questions from the sociodemographic
questionnaire and the symptoms domain scores of the PAQLQ. Functional status
includes physical, psychological, social and role function with the focus on optimization
of function (C. E. Ferrans, 2005). Functional status was measured using the percent of
predicted measures for the six spirometry components and both the activity and
emotional function domain scores of the PAQLQ.
The fourth component of the revised HRQOL model is general health perceptions,
which represents a synthesis of all the various aspects of health from a subjective view.
Ferrans et al. (2005) recommends this component be measured using a single global
question asking people to rate their health on a Likert scale, ranging from poor to
excellent. The overall QOL score from the PAQLQ was used to measure this component.
The final component, overall quality of life, is also subjective measure and
reflects how satisfied someone is with life as a whole. Ferrans et al. (2005) recommends
a single global question to measure this component, asking how satisfied the individual
was with life in general. This final component was not measured with a global question
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however, a combination of assessments could potentially measure this outcome: the
overall PAQLQ score, health outcomes, and answers to the sociodemographic.
As demonstrated by the revised HRQOL model, quality of life is complex and
involves many components that are directly and indirectly affected by the characteristics
of the environment and the individual. When the measurements and findings from this
study are integrated into the components of the revised HRQOL model the results show
that QOL in children with asthma was not significantly affected or easily determined by a
child’s weight, which is a characteristic of the individual. Instead, overall QOL in
children with asthma is affected more by the biological function (asthma classification
and severity), symptoms (health outcomes and symptom domain scores), and functional
status (activity and emotional domain scores) components of the model. A visual
representation of the study variables represented by the revised HRQOL model can be
seen in figure 2.
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Figure 2. Revised HRQOL Model with Study Variables
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Limitations
The main limitation of this study was sample size. The original power analysis
for this study predicted that a total number of 100 subjects would be needed in order to
detect a moderate effect size. However, due to time constraints and patient volume issues
at the study setting, the number of subjects achieved was 90. The study results (i.e., the
trends showing a higher percentage of hospitalization and days wheezing in the obese
children) suggest that a larger sample size would probably generate a statistically
significant result in these areas.
Another limitation of the study was the obesity severity. Only 17 children out of
the 90 subjects, approximately 18%, were obese. Although this is equal to the obesity
prevalence percentage currently seen among children in the United States, a larger
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number of obese children to compare to the normal weight children may have produced
more significant results. In addition, the average BMI of the obese children in the study
sample was 29.8 which is a lower level than what has been reported in the literature to
affect QOL (Schwimmer et al., 2003). A larger number of morbidly obese or severely
obese children might have helped to determine if higher levels of obesity severity would
eventually impact the QOL of children with asthma.
The final limitation of this study was the lack of a global question for the general
health perceptions and overall quality of life components of the revised HRQOL model
as suggested by the work of Ferrans et al. (2005). Global questions for these two
components could possibly have assisted in explaining why a child’s weight did not
appear to impact QOL in children with asthma like it has been shown to do in adults
(Fontaine & Barofsky, 2001). Offering children the opportunity to voice their feelings
about their QOL would have been interesting as well as insightful.
Conclusions
The results of this study demonstrate the complexity of the interaction between
obesity and asthma in children. Higher percentages of hospitalizations and days
wheezing were seen in the obese children compared to the overweight and normal weight
children. In addition, the obese children demonstrated a statistically significant higher
percentage of emergency department visits. However, despite a larger percentage of
obese children in the study sample having higher levels of asthma severity, no differences
were reported in lung function and quality of life between the obese, overweight, and
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normal weight children with asthma. Furthermore, asthma severity was found to be the
best predictor of QOL based on the PAQLQ.

Nursing Implications
Even though the results of this study show that weight did not affect overall QOL
in the obese children with asthma, the true beginnings of the future impact obesity plays
on an individual’s health are evident in the higher percentages of hospitalizations, days
wheezing, ED visits, and asthma severity classifications seen in the obese group. It is
well known that obesity in adults is associated with a multitude of health problems
including cardiovascular disease, hypertension, stroke, type 2 diabetes, and certain forms
of cancer (World Health Organization, 2005). However, it is hard for parents, caregivers,
and even the child themselves to perceive and anticipate the impact the child’s weight
will have on their future health, when it seems so unaffected at the time. Even the obese
parents in this study, the majority of whom were parents of obese children, may find it
difficult to realize the future impact on health their weight will have in their own lives. In
order to break the obesity cycle, nurses need to lead the way in prevention and treatment
of obesity.
Obesity can be difficult to treat. The central cause of childhood obesity is eating
too much and exercising too little (Mayo Clinic, 2009). The simple solution is to eat
healthier foods and increase physical activity, but this can be difficult for a child to
implement and maintain (Mayo Clinic, 2009). In order to be successful, establishing
healthy habits should involve the whole family. Nurses are in the best position to work
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with families to establish healthy goals to prevent and treat childhood obesity. Nurses
can educate parents and children about adopting healthy lifestyle changes by
incorporating exercise into their everyday activities by walking to school, limiting
television and computer time to 2 hours or less a day, and encouraging 5 servings of
fruits and vegetables a day (CLOCC, 2009).
Nurses should not only lead the way in the treatment of obesity but also its
prevention. Treating obesity is important but prevention is the key. The way to decrease
the prevalence of obesity in children is to prevent it from occurring in the first place. The
healthy habits already discussed are best taught before the issue of obesity develops. The
majority of overweight adults were not overweight children, but the unhealthy habits,
which led to their adult weight issues developed in childhood. Nurses can incorporate
healthy behaviors into their everyday discussions about well-being with patients and their
families.
Further nursing research is needed to better understand the relationship between
obesity, asthma, and quality of life. Although this study found weight to have a limited
affect on QOL of children with asthma, QOL is still an important factor to consider when
managing and treating asthma (National Asthma Education and Prevention Program,
2007). Understanding the resilience of obese children, especially those with chronic
illnesses such as asthma, may assist in the management of childhood obesity (PinhasHamiel et al., 2006) Nursing researchers are needed to guide future research directed at
the development of effective interventions for treating and preventing obesity and asthma
in children, which in the process, will improve overall child well-being.
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Summary
In summary, this study provides a glimpse into the worldwide obesity epidemic
and its affects on chronic illnesses, such as asthma. Trends were found in increased
hospitalization rates, number of days wheezing, and ED visits among obese children with
asthma. A child’s weight appears not to significantly affect the QOL of children with
asthma. However, the worldwide obesity epidemic is currently showing no signs of
slowing down. Therefore, it is imperative that further research be conducted in the area
of childhood obesity. Asthma is the number one chronic illness among children, which
puts it at the top of the list of chronic illnesses that are being impacted by obesity. Future
research is needed to expand the findings of this study and to develop interventions to
treat and prevent childhood obesity and improve management of childhood asthma.
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CHILDREN'S MEMORIAL HOSPITAL
Permission for a Child to Participate in a Research Project
Introduction:
You are being asked to give permission for your child to take part in a research study,
entitled “Quality of Life in Children with Asthma”, being conducted by Amy Manion for
a dissertation under the supervision of Barbara Velsor-Friedrich in the Department of
Nursing at Loyola University of Chicago.
Your child is being asked to participate because they have shown symptoms of asthma.
Please read this form carefully and ask any questions you may have before deciding
whether to allow your child to participate in the study.
Purpose:
The purpose of this study is to learn about how asthma symptoms affect a child’s quality
of life in order to determine more effective ways for treating asthma and improving
overall well-being.
Procedure:
If you agree to allow your child to be in the study, he/she will be asked to fill out a
quality of life questionnaire, which takes about 10 to 15 minutes to complete. Your
child’s height, weight, and breathing test results from today’s visit will also be used for
the study. In addition, you will also be asked to complete a demographic questionnaire.
Risks/Benefits:
There are no foreseeable risks involved in participating in this research beyond those
experienced in everyday life. There are no direct benefits to you or your child for taking
part in the study. However, the information gathered from this study will help to improve
the management and treatment of children with asthma as well as developing a better
understanding of quality of life.
If your child is injured, medical facilities and treatment will be available. However, you
will be required to pay a reasonable fee for such care. Your child can still receive
medical benefits if otherwise entitled. If you have any questions or desire further
information concerning the availability of medical care, you may contact Dr. Edward
Ogata, Chief Medical Officer, The Children’s Memorial Hospital, 2300 Children’s Plaza,
no. 2, Chicago, Illinois, 60614-3394 (773/868-8056).
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Compensation:
For their participation in the study, children will be allowed to pick an item from an
assortment of age appropriate stickers and pencils.
Privacy:
The investigators/researchers will need access to the medical records of all of the children
who participate in this study. You and your child’s protected health information that may
be used and disclosed includes:
• Medical records including height, weight, gender, and spirometry (breathing test)
results.
• In addition, your answers to the demographic questionnaire and your child’s
answers to the quality of life questionnaire will be used for this study.
If you sign this consent form, you are giving permission for your child’s physician and
Children’s Memorial Hospital to provide your child’s medical records to the following
people, agencies or companies to review and use in this research study:
• Loyola University’s Institutional Review Board
• Amy Manion RN, PNP, graduate student at Loyola University Chicago
• Dr. Barbara Velsor-Friedrich, faculty sponsor, Loyola’s School of Nursing
• Dr. Rachel Story, Division of Allergy and Immunology Children’s Memorial
Children’s Memorial Hospital and your child’s doctor will keep the records of this study
confidential, and will release your child’s medical information only to the people or
companies listed above. In addition, to maintain confidentiality, no names will be used.
All of the information collected from you and your child will be coded with an
identification number, and will be used solely for this project. However, it is important
for you to understand that, once your child’s doctor or Children’s Memorial Hospital
releases your child’s medical information to these people or companies, your child’s
doctor or Children’s Memorial Hospital cannot guarantee that your child’s information
will remain confidential. It is possible that these other person’s or companies could give
your child’s study information to others, without your permission.
The records of the study will be kept confidential with respect to any written or oral
reports to the profession or the media, making it impossible to identify your child
individually. At the end of the study all information will be destroyed.

Voluntary Participation:
By signing this consent form, you agree to have your child take part in this study. You
are not giving up any of your or your child’s legal rights or releasing this hospital from
responsibility for carelessness.
You many cancel your consent and take your child out of this study at any time without
penalty or loss of benefits. Your child’s treatment by, and relations with the physician(s)
and staff at The Children’s Memorial Hospital, now and in the future, will not be affected
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in any way if you refuse to have your child take part, or if you enter your child into the
study and then withdraw your child from it.
At any time, you can tell your child’s doctor or Children’s Memorial Hospital not to use
or give out your child’s study information or other information from your child’s medical
record to other people or companies. Withdrawal of this permission must be in writing.
Any study information or other information from your child’s medical record collected
before your written notice of permission withdrawal may still be used for the study, if
that information is necessary for the study. Your decision will not affect your child’s
regular care and your child’s doctor will not change his or her feelings about you.
If you agree to let your child take part in this research study, you will not be able to look
at or ask for a copy of your child’s health information collected only for this study, while
your child is taking part in the study. If you wish, you will be able to ask for this study
research information when the study is over or when your child is no longer taking part in
the study. This does not affect your right to see your child’s medical records or the
results of tests related to regular medical care that is given during the same time as the
research study.

Contacts and Questions:
If you have questions about this research study, please feel free to contact, Dr. Rachel
Story at (773) 327-3710, Amy Manion at (219) 313-3550 or manionar@yahoo.com or the
faculty sponsor, Barbara Velsor-Friedrich, at bvelsor@luc.edu.
If you have any questions about your child's rights as a research subject, you may
take them to Philip V. Spina, Chief Administrative Officer, Children’s Memorial
Research Center, 2300 Children’s Plaza, no. 205, Chicago, Illinois 60614-3394
[773/755-6301 (phone), 773/755-6533 (fax), pspina@childrensmemorial.org (email)].

Statement of Consent:
Your signature below indicates that you have read and understood the information
provided above, have had an opportunity to ask questions, and agree to allow your child,
_________________________, to participate in this research study. You will be given a
copy of this form to keep for your records.

____________________________________________________ ________________
Signature of Parent or Surrogate
Date
(Identify the Signatory: SPECIFY IF PARENT, GUARDIAN,
PERSONAL REPRESENTATIVE)
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I certify that I have explained the above to __________________________________
and believe that the signature was affixed freely. I also agree to answer any questions
that may arise.
___________________________________________________
Signature of the Principal Investigator
or person presenting information

_________________
Date

_Amy Manion_______________________________________
Typed Name of Principal Investigator
or person presenting information
Printed Name of Person Providing Oral Translation: _____________________________
Relationship of Translator to Subject, Parent, or Surrogate: _______________________

APPENDIX B:
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CHILDREN'S MEMORIAL HOSPITAL
Adolescent’s Agreement to Participate in a Research Study
Introduction:
You are being asked to take part in a research study being done by Amy Manion a
graduate student at Loyola University Chicago, entitled “Quality of Life in Children with
Asthma”. We are trying to learn more about how asthma affects a person’s life.
Procedure:
If you decide to be in this study, you will be asked to complete a questionnaire, which
takes about 10 to 15 minutes to complete.
Risks (Bad Things)/Benefits (Good Things):
Sometimes things happen in research studies. Reading the items on the questionnaire
may make you think more about asthma. If you find yourself getting upset or sad about a
question, you should tell the doctor, nurse, or your parent right away. You do not have to
answer any questions that upset you.
People also have good things happen to them when they are in research studies. The
good things may be that by filling out the questionnaire you help others to learn more
about asthma so they can help other kids just like you.
Compensation:
For taking part in this study, you will be able to pick out a sticker and pencil.
Privacy:
The investigators/researchers will need access to the medical records of all of the children
who participate in this study. Your protected health information that may be used and
disclosed includes:
• Medical records including your height, weight, gender, and spirometry (breathing
test) results.
• In addition, your answers to the quality of life questionnaire and your
parent/guardian’s answers to the demographic questionnaire will be used for this
study.
If you sign this assent form, you are giving permission for your physician and Children’s
Memorial Hospital to provide your medical records to the following people, agencies or
companies to review and use in this research study:
• Loyola University’s Institutional Review Board
• Amy Manion RN, PNP, graduate student at Loyola University Chicago
• Dr. Barbara Velsor-Friedrich, faculty sponsor, Loyola’s School of Nursing
• Dr. Rachel Story, Division of Allergy and Immunology Children’s Memorial
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Children’s Memorial Hospital and your doctor will keep the records of this study
confidential, and will release your medical information only to the people or companies
listed above, and only when they have an explicit need to know about the effect of the
study on you. In addition, to maintain confidentiality, no names will be used. All of the
information collected from you will be coded with an identification number, and will be
used solely for this project. However, it is important for you to understand that, once your
doctor or Children’s Memorial Hospital releases your medical information to these
people or companies, your doctor or Children’s Memorial Hospital cannot guarantee that
that person or company will keep your information confidential. It is possible that these
other person’s or companies could give your study information to others, without your
permission.
The records of the study will be kept confidential with respect to any written or oral
reports to the profession or the media, making it impossible to identify you individually.
At the end of the study all information will be destroyed.

My Rights:
By signing this assent form, you agree to take part in this study. You are not giving up
any of your legal rights or releasing this hospital from responsibility for carelessness.
You may cancel your assent and take yourself out of this study at any time without
penalty or loss of benefits. Your treatment by, and relations with the physician(s) and
staff at The Children’s Memorial Hospital, now and in the future, will not be affected in
any way if you refuse to take part, or if you enter into the study and then withdraw from
it.
At any time, you can tell your doctor or CMH not to use or give out your study
information or other information from your medical record to other people or companies.
Withdrawal of this permission must be in writing. Any study information or other
information from your medical record collected before your written notice of permission
withdrawal may still be used for the study, it that information is necessary for the study.
Your decision will not affect your regular care and your doctor will not change his or her
feelings about you. If you agree to take part in this research study, you will not be able to
look at or ask for a copy of your health information collected only for this study, while
you are taking part in the study. If you wish, you will be able to ask for this study
research information when the study is over or when you are no longer taking part in the
study. This does not affect your right to see your medical records or the results of tests
related to regular medical care that is given during the same time as the research study.
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Contacts and Questions:
If you have questions about this research study, please feel free to contact Dr. Rachel
Story at (773) 327-3710, Amy Manion, (219) 313-3550 or manionar@yahoo.com or the
faculty sponsor, Dr. Barbara Velsor-Friedrich at bvelsor@luc.edu.
If you have any questions about your child's rights as a research subject, you may
take them to Philip V. Spina, Chief Administrative Officer, Children’s Memorial
Research Center, 2300 Children’s Plaza, no. 205, Chicago, Illinois 60614-3394
[773/755-6301 (phone), 773/755-6533 (fax), pspina@childrensmemorial.org (email)].
You will be given a signed and dated copy of this consent form.
Statement of Assent:
I agree to let my doctor or Children’s Memorial Hospital use and give out my health
information in the way it is described in this assent form until the end of the research
study.
I have read this assent form, and I agree to take part in this study as it is explained in this
assent form.
_________________________________________________
Signature of Child (only those 12-17 years of age)

_________________
Date

Please indicate how assent was obtained by initialing the applicable line.
_____ I certify that I have explained the above to _______________ and believe that the
signature was affixed freely. I also agree to answer any questions that may arise.
_____ Written assent was not obtainable because _______________. However, I certify
that I have explained the above to _______________ and believe that verbal
assent was freely given. I also agree to answer any questions that may arise.
________
Date

______________________________
Signature of Principal Investigator
or person presenting information

__Amy Manion__________________
Typed Name of Principal Investigator
or person presenting information
_____ Verbal assent could not be obtained because ___________________________.
(Contact IRB Chair or his/her designee for approval or a waiver of assent prior to
proceeding with research).
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ID#_______________
Sociodemographic Questionnaire
The purpose of this study is to learn more about how asthma symptoms affect a child’s
quality of life. This questionnaire will ask for information regarding you, your child, and
factors related to asthma symptoms. Please fill in or circle the appropriate answer for
each question. All of the information contained in this questionnaire will be kept private.
Demographics:
1. Please indicate the date of birth of the child who will be participating in the study by
filling in the month, date, and year, in the space provided below.
_____ _____ _____
Month Date Year
2. Please circle the gender of the child that will be participating in the study.
Male or Female
3. What is your relationship to the child selected for this study?
a.
b.
c.
d.

Parent
Relative other than parent
Guardian
Other ____________________(please state)

4. Which of the following choices best describes the Race or Ethnicity of your child?
a.
b.
c.
d.
e.
f.
g.

White (not Hispanic or Latino)
Black or African American (not Hispanic or Latino)
Hispanic or Latino
Asian
Native Hawaiian or other Pacific Islander
American Indian or Alaska Native
Other _________________________________________________

5. Please indicate your highest level of education from the choices below.
a. Completed less than the 8th grade.
b. High school diploma or GED.
c. Trade school.
d. Completed a 2 or 4 year college degree.
e. Graduate degree (M.D., PhD, J.D., Master’s)
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6. Which of the following most accurately represents your current yearly family income?
a.
b.
c.
d.
e.

Less than $25,000/year
$25,000-49,999/year
$50,000-74,999/year
$75,000-99,999/year
$100,000 a year or more

7. If you know the approximate weight of the child’s mother and father, please write it
down in the spaces provided below.
_______________________
Mother’s weight (in pounds)

____________________________
Mother’s height (in feet & inches)

______________________
Father’s weight (in pounds)

____________________________
Father’s height (in feet & inches)

8. Does your child usually eat breakfast in the morning? (Please circle your answer.)
Yes, my child always eats breakfast

No, my child often skips breakfast

9. In an average week, how often does your family eat dinner together?
_________________ days a week
10. In an average week, how often does your family eat at fast food restaurants?
__________________ days a week
11. Does your child have a chronic illness, other than asthma.
(Please circle all that apply.)
a.
b.
c.
d.

No, my child does not have a chronic illness, other than asthma.
Diabetes
Rheumatoid arthritis
Other ___________________________________ (please state)
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Asthma questions:
1. How many school days did your child miss in the last 6 months due to their asthma?
a. None
b. 1 to 3 days
c. 4 to 6 days
d. 7 days or more
2. How many times in the last 6 months did you have to take your child to the
Emergency Room (ER) because of their asthma?
a. None
b. 1 to 2 times
c. 3 or more times
3. How many times in the last 6 months has your child been hospitalized (stayed
overnight in the hospital) because of their asthma?
a. None
b. 1 to 2 times
c. 3 or more times
4. How many times in the last 6 months did you have to take your child for an
unscheduled doctor or clinic visit due to their asthma?
a. None
b. 1 to 2 times
c. 3 or more times
5. How many days in the last 2 weeks has your child wheezed?
a. None
b. 1 to 2 days
c. 3 to 5 days
d. 6 days or more
6. How many nights in the last 2 weeks has your child been awakened (woke up
coughing) due to their asthma?
a. None
b. 1 to 2 nights
c. 3 to 5 nights
d. 6 nights or more
Thank you for taking the time to fill out this questionnaire

APPENDIX E:
PEDIATRIC ASTHMA QUALITY OF LIFE QUESTIONNAIRE (PAQLQ)

145

146

-------------------------PAEDIATRIC ASTHMA QUALITY OF
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-------------------------SELF-ADMINISTERED
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the permission of Elizabeth Juniper.
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DATE____________________
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__________________________________________________________________
Please complete all questions by circling the number that best describes how you have
been during the past week as a result of your asthma.
HOW BOTHERED HAVE YOU BEEN DURING THE LAST WEEK DOING:
Extremely
Bothered

1. PHYSICAL ACTIVITIES
(such as running,
swimming, sports,
walking uphill/upstairs
and bicycling)?
2. BEING WITH ANIMALS
(such as playing with
pets and looking after
animals)?
3. ACTIVITIES WITH
FRIENDS AND FAMILY
(such as playing at
recess and doing things
with your friends and
family)?
4. COUGHING

1

Very
Bothered

2

3

1

2

1

2

1

Quite
Somewhat Bothered
Bothered Bothered
A Bit

2

3

3

4

5

6

7

4

5

6

7

4

3

Hardly
Not
Bothered Bothered

4

5

5

6

6

7

7

IN GENERAL, HOW OFTEN DURING THE LAST WEEK DID YOU:
All of the
Time

Most of Quite Some
Once in Hardly Any
None
the Time Often the Time a While of the Time the Time

5. Feel FRUSTRATED
because of your asthma?

1

2

3

4

5

6

7

6. Feel TIRED because of
your asthma

1

2

3

4

5

6

7

1

2

3

4

5

6

7

7. Feel WORRIED,
CONCERNED OR
TROUBLED because of
your asthma
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HOW BOTHERED HAVE YOU BEEN DURING THE LAST WEEK BY?

8. ASTHMA ATTACKS

Extremely
Bothered

Very
Bothered

1

2

Quite
Somewhat
Bothered Bothered

3

Bothered
A Bit

4

Hardly
Not
Bothered Bothered

5

6

7

IN GENERAL, HOW OFTEN DURING THE LAST WEEK DID YOU:
All of the
Time
9. Feel ANGRY because
of your asthma

1

Most of Quite Some
Once in Hardly Any
None
the Time Often the Time a While of the Time the Time

2

3

4

5

6

7

HOW BOTHERED HAVE YOU BEEN DURING THE LAST WEEK BY?
Extremely
Bothered

10. WHEEZING

1

Very
Bothered

2

Quite
Somewhat
Bothered Bothered

3

4

Bothered
A Bit

5

Hardly
Not
Bothered Bothered

6

7

IN GENERAL HOW OFTEN DURING THE LAST WEEK DID YOU:
All of the
Time
11.Feel IRRITABLE
(cranky/grouchy)
because of your
asthma

1

Most of Quite Some
Once in Hardly Any
None
the Time Often the Time a While of the Time the Time

2

3

4

5

6

7

HOW BOTHERED HAVE YOU BEEN DURING THE LAST WEEK BY?
Extremely
Bothered

12. TIGHTNESS IN YOUR
CHEST

1

Very
Bothered

2

Quite
Somewhat
Bothered Bothered

3

4

Bothered
A Bit

5

Hardly
Not
Bothered Bothered

6

7
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IN GENERAL, HOW OFTEN DURING THE LAST WEEK DID YOU:
All of the
Time
13. Feel DIFFERENT OR
LEFT OUT because of
your asthma

1

Most of Quite Some
Once in Hardly Any
None
the Time Often the Time a While of the Time the Time

2

3

4

5

6

7

HOW BOTHERED HAVE YOU BEEN DURING THE LAST WEEK BY?
Extremely
Bothered

14. SHORTNESS OF
BREATH

1

Very
Bothered

2

Quite
Somewhat
Bothered Bothered

3

4

Bothered
A Bit

Hardly
Not
Bothered Bothered

5

6

7

IN GENERAL, HOW OFTEN DURING THE LAST WEEK DID YOU:
All of the
Time
15. Feel FRUSTRATED

BECAUSE YOU

Most of Quite Some
Once in Hardly Any
None
the Time Often the Time a While of the Time the Time

1

2

3

4

5

6

7

16. WAKE UP DURING THE
NIGHT because of your
asthma

1

2

3

4

5

6

7

17. Feel UNCOMFORTABLE
Because of your
asthma?

1

2

3

4

5

6

7

18. Feel OUT OF BREATH
because of your
asthma?

1

2

3

4

5

6

7

1

2

3

4

5

6

7

COULDN’T KEEP UP
WITH OTHERS

19. Feel YOU COULDN’T
KEEP UP WITH OTHERS
because of your
asthma?
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IN GENERAL, HOW OFTEN DURING THE LAST WEEK DID YOU:
All of the
Time
20. Have trouble SLEEPING
AT NIGHT because of
your asthma?
21. Feel FRIGHTENED BY
AN ASTHMA ATTACK?

Most of Quite Some
Once in Hardly Any
None
the Time Often the Time a While of the Time the Time

1

2

3

4

5

1

2

3

4

5

6

7

6

7

THINK ABOUT ALL THE ACTIVITIES THAT YOU NDID IN THE PAST WEEK:
Extremely
Bothered

22. How much were you
bothered by your asthma
during these activities?

1

Very
Bothered

Quite
Somewhat
Bothered Bothered

2

3

Bothered
A Bit

4

Hardly
Not
Bothered Bothered

5

6

7

IN GENERAL, HOW OFTEN DURING THE LAST WEEK DID YOU:
All of the
Time
23. Have difficulty taking a
DEEP BREATH?

1

Most of Quite Some
Once in Hardly Any
None
the Time Often the Time a While of the Time the Time

2

3

DOMAIN CODE:
Symptoms: 4,6,8,10,12,14,16,18,20,23
Activity Limitations: 1,2,3,19,22
Emotional Function: 5,7,9,11,13,15,17,21

4

5

6

7
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Amy Becker Manion- HRQOL model Use Request
RE: HRQOL model
Wednesday, October 28, 2009 3:39 PM
From:
"Carol Ferrans" cferrans@uic.edu
To:
"Amy Becker" <manionar@yahoo.com>
Hello Amy,
Congratulations on the completion of your dissertation study! Yes, I am happy to give
you permission to include my model in your dissertation.
Good luck!
Carol Ferrans
Carol Estwing Ferrans, PhD, RN, FAAN
Professor and Associate Dean for Research
University of Illinois at Chicago
College of Nursing (MC 802)
845 S. Damen Avenue
Chicago, IL 60612
Phone (312) 996-8445
Fax (312) 996-4979
Email cferrans@uic.edu
QLI website: www.uic.edu/orgs/qli
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Amy Becker Manion- Permission to Print PAQOL Tool
Re: permission to print
Wednesday, October 14, 2009 5:49 AM
From:
"Elizabeth Juniper" <juniper@qoltech.co.uk>
To:
"Amy Becker" <manionar@yahoo.com>
Dear Amy,
Congratulations on completing your dissertation. You are very welcome to included the
PAQLQ in your dissertation (please indicate, with my permission, but it must not be
included in any publication.
With good wishes
Liz Juniper
----- Original Message ----- From: "Amy Becker" <manionar@yahoo.com>
To: "juniper" <juniper@qoltech.co.uk>
Sent: Tuesday, September 29, 2009 5:48 AM
Subject: permission to print
Dear Professor Juniper,
I wrote to you back in 2003 about my dissertation study using your PAQLQ tool. You
were kind enough to send me a copy and wish me luck with my research. I have finished
data collection and I am planning on presenting my oral defense of my dissertation, QOL
and Health Outcomes in Overweight and Non-Overweight Children with Asthma, in
November. I need to submit my dissertation to Loyola University for publication and
was wondering if I have your permission to include your tool in the final submission of
my dissertation. I will understand if you do not want it included in the final copy.
Sincerely,
Amy Becker Manion RN, CPNP
PhD candidate, Loyola University Chicago
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